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El Brings You 
Use -Tested 
Ham Projects 










Old timers, novices and 
prospective hams find the sort of 
features they're looking for in every picture- 
packed issue of ELECTRONICS ILLUSTRATED. 
Informal stories on hams and their gear and, for 
the novice, how to get started, what to build, 
and how to go up the ham ladder. E's 
build-it-vourself articies feature the special 
wiring guides which show every wire, component 
and connection clearly. Interested in the Class D 
Citizens Band? El is the leader in getting more 
news, circuits and field test results on this 

new 2-way radio service and reports on the 

latest ham kits. So don’t miss a single issue. 
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» Learn at zs = 
Electrical Appliances 


~) Earn while learning—many 
opportunities for good jobs, 
or a Spare-time or full-time 
“business in this important 
and fast growing industry 





Have independent 
income in slack 
times or layoffs 


Save—fix your 
own appliances 


Make extra 
money when 
you retire 
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Nothing can match the wonderful feel- 


ing of security and independence that 
comes from having important technical 
knowledge and skill. The trained Elec- 
trical Appliance Technician is in de- 
mand. He enjoys respect and prestige, 
is valued for the essential service he 
renders. 

Most homes have a dozen or more ap- 
pliances. Many millions more are sold 
every year. This is a fast growing in- 
dustry. Millions of dollars are spent 
each year to keep appliances in good 
operating condition. 


Tester Furnished 
No Extra Charge 


NRI training is practical, thorough, 
easy-to-understand. You learn by 
doing. Quality tester built with parts 
NRI furnishes locates appliance trou- 
bles quickly, helps you earn extra 
money. Soon after starting many NRI 
students add $10, $15 a week extra to 
their income by fixing appliances for 
friends and neighbors. Spare time Ap- 
pliance Servicing can easily expand 
into full time business, provide a 
means of extra income to buy luxuries, 
gain independence. 

NRI has over 40 years’ experience 


National Radio Institute 


WASHINGTON 16, D. C., FOUNDED 1914 





training men at home. It has successful 
graduates everywhere. 

Here’s what a few graduates say, “I 
have my own part time shop,” “Course 
gives me confidence to handle any job.” 
“Before I finished course, earned about 
$380 in spare time.” 


Mail Coupon Now 


Become a successful Electrical Ap- 
pliance Technician. Age, lack of knowl- 
edge of electricity are no barriers. NRI 
will train you at home in spare time. 
Paste the coupon on postcard or mail 
in envelope. Act today. Sample Lesson 
shows how easily you learn. Catalog 
tells what you learn, what others ac- 
complish, present and future oppor- 
tunities. Low payment 
plan. Address NA- 
TIONAL RADIO IN- 
STITUTE, Dept. KK9, 
Washington 16, D. C. 


LESSON REE f é 
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[| NATIONAL RADIO INSTITUTE, Dept. KK9, | Washington 16, D.C 


| Please send me sample lesson of your Electrical Appliance 
Training and catalog FREE. (No salesman will call). 
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These men are getting practical training in... 


ELECTRICITY crecrronics 


(OP Reak 


A.C. and D.C. Motors 
Generators 
Switchboards 
Controliers 
Modern Appliances 


Automatic Electronic 
Control Units 


(Shown at left—Instructor explaining 
operation and testing of a large Motor 
Generator in our A.C. Department.) 


TELEVISION cccctromcs 


On Rea: 


Television Receivers 
Biack & White and Color 


AM-FM and Auto Radios 
Transistors— Printed 


Circults—Test Equipment 
(Right — Instructor helping students 


check the wiring and trace circuits of 
television receivers.) 





Train in the NEW SHOP-LABS of COYNE 


Largest, Oldest, Best Equipped School of its Kind in the U.S. 


Prepare for your future now in today’s top opportunity field. Don’t 
be satisfied with a ““No Future” job. Train the Coyne way for a better 
job in a field that offers a world of opportunities in the years ahead. 
You train in Chicago—the Electrical and Electronic 
Center of the World—on real equipment. Profes- 
sional and experienced pees a you how, 
then you do practical jobs yo vious 
experience or advanced education is yp F, 
FINANCE PLAN: Enroll now, pay most of tuition 
after graduation. Part-time “employment help for 
students. 

Mail coupon or write to address below for free book—*‘* Guide to 
Careers’. Whether you prefer Electricity, Television-Radio or Com- 
bined Electronics Training, which includes both fields, this book de- 
scribes all training and gives facts to Vets and Non-V. ‘ets. 
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1501 W. CONGRESS PARKWAY, CHICAGO 7 Dept. 79-8C 
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B. W. Cook, Jr., 
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Mail Coupon or Write 


Book comes by mail. No obliga- | write Address given 
tion and no salesman will call. and Free book, 





Mail coupon below in 


for FREE Book an Envelope of paste 


on a Postal Card or 


“Guide to Careers”, 


be sent toyou by 
COYNE ELECTRICAL SCHOOL return mail. 

Dept. 78-8C, New Coyne Building 

1501 W. Congress Pkwy., Chicago 7, Illinois 
Send BIG FREE book and details of all the training 
you offer. However, | om especially interested in: 
LC) Electricity () Television C) Both Fields 
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A Message From the Editor 


AST year we ran a series of articles on 
how to build a safe model missile. 
Our primary interest, of course, is elec- 
tronics and our intention was to help 
any of our readers who wanted to learn 
more about and experiment with elec- 
tronic telemetering and control devices 
used in rocketry. We discovered that 
we could not go right into the subject 
because there was not enough published 
material available on how to build a 
safe rocket, so we gave the plans and 
outlined the safety rules to use in build- 
ing and firing a rocket. Unfortunately, 
this rocket was too small to instrument 
successfully and we decided to develop 
a larger rocket that could be instru- 
mented electronically. We haven’t re- 
ported our progress in this project to 
you before because like all carefully de- 
signed projects there were many ten- 
tative steps taken and many changes 
made. Now, however, we can not only 
report to you that such a rocket is in 
readiness, but show you a picture of it. 
This two-stage, four-foot rocket was 
built for us by a young amateur rock- 
eteer, and will already have been test 
fired by the time you read this. A future 
issue of Electronics Illustrated will con- 
tain complete plans for this rocket, the 
“Condor 1” as well as information on 
how to build the electronic equipment 
to put into it. 

I have in the past asked you what 
you would like us to cover and build 
for future articles. Your letters have 
been very helpful and I appreciate your 
response. Now, I’d like to ask your 
opinions on regular columns. You have 
noticed that we have very few. We’d rather report on new ideas, 
new build-it-yourself projects and new fields in our snappy style 
with lots of large pictures and not waste valuable space on col- 
umns which very often are routine and repetitive. However, 
there are certain topics which lend themselves to column type 
coverage. If you feel that there is some subject on which you 
would like us to run a regular column every month, please tell us. 

Among the many interesting articles in this issue is one on the 
electronics industry in Japan. The information for this article 
was gathered by Mr. Ray Popkin Clurman, U. S. electronic engi- 
neer and manufacturer of industrial and broadcast equipment 
during a recent visit to electronic plants in Japan. You are now 
and will be seeing more and more Japanese electronic products: 
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Vex In Spare Time at Home—Prepare for a Better Job—or 
e Your Own Business in One of the Many Branches of 


. FJ ELECTRONICS 


You build and 


keep this valuable ir AG os t ri RADIO oe TELEVISION = RADAR 


au eG , if you are seeking a better job or a business of your own, 
the appealing field of Television-Radio-Electronics offers 


a In this fast-growing field, trained Electronic technicians find 

You vild and keep this 5- f \" = * = many good-paying, interesting jobs in in- 

ee ee ee ; = Vce || stalling, operating, servicing. Equally important is the fact 

esevising that are GOOD JOBS—offering the kind of a future 
that an untrained man often dreams about. 


No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in our modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 































HOME 
.. make i 










































° " dear. Speeds y lt ak this BIG 

C 0 lL 0 *) ehnest the hevi DeVry Engineered TV set EARN WHILE YOU LEARN 
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includes training helpful. Mail coupon 
in Color Television day. 
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to Profitable Job Opportunities [iaume + 300 


Learn-By-Doing 


TV-Radio Broadcast Technician a 
Color Television Specialist : : 
Radar Operator © Laboratory Technician 
Airline Radio Man © Computer Specialist 
Quality Control Manager 
Your Own Sales & Service Shop 
-- PLUS MANY OTHERS 














’ 4 af : 4 Build over 300 practical projects from many shipments of 

! y : Radio-Electronic parts. You build and operate TV-Radio 

ned circuits ... wireless microphone ... and many other major 

that has hel thousands of our graduates projects—all designed to provide outstanding practical 
toward fine careers in Electronics. 


Send for FREE BOOKLET TODAY! D> fama 


Get information-packed 
ACT NOW! 2 
7) at n . 
Accredited Member of National Home Study Council 


DeVRY TECHNICAL INSTITUTE 

4141 Belmont Ave., Chicago 41, Ill., Dept. El-10-P 

Please give me your FREE booklet, “Electronics and YOU,” and 
tell me how | may prepare to enter one or more branches of 
Electronics. 
Nome __ 
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PLEASE PRINT 


DeVRY TECHNICAL INSTITUTE [iSisinneG 


City _ ____ Zone__ State 


Formerly DeForest’s Training, Inc. Conedion residents address DeVry Tech of Conada, Lid. 
CHICAGO 41, ILLINOIS an ne ee ae ee 
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DON’T BE HALF-TRAINED! 


Be A Master Technician 


~ 


NOW ONE Modern M 
Home Training Course 











Incomplete training limits 
your earning power, even 
disqualifies you for top-pay 
jobs. The big service com- 
panies require complete, all- 
phase training. If you open 
your own shop, you'll be 
called - to service and 
repair all types of refrigera- 
tors, air conditioners and 
appliances. With complete 
training — as only N.T.S. 
gives you — you can accept 
every job, make big profits 
all year round. 


Future Bright Fer Trained 
Master Technicians 


Over 30,000 new technicians 
must be trained annually. 


You are needed to help - 


service and repair the 50 
million air conditioners, re- 
frigerators and _ electrical 
appliances that will need 
fixing this year alone. No 
wonder the Master Techni- 
cian has steady work, at 
high pay, year after year. 
He can go places in his own 
business or with a manu- 
facturer, dealer, distributor 
or department store. Armed 
with all-phase training, his 
earning power is unlimited. 


ILLUSTRATED 
FACT BOOK 
and 
ACTUAL 
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CONDITIONING-REFRIGERATION 
ELECTRICAL APPLIANCES 





















The Mest Fer Less 


We ive you illustrated 
Shop-Tested Lessons and 
Manuals ... many other 
training aids .. . privilege 
of CONSULTATION with our 
instructors and engineers. 
Every lesson, every manual 
has been SHOP tested and 
approved. 


Jeb Training At Home 


You get Professional Tools, 
Precision Instruments, PLUS 
a Factory-Made APPLIANCE 
TESTER! A_ shop-full of 
PRACTICAL, professional 
equipment. Use them to con- 
duct over 100 experiments 
. . also in Spare Time Work 
and ON THE JOB. It is all 
yours to keep .. . no EXTRA 
MONEY DEPOSITS ... no 
EXTRA COST on your equip- 
ment kits. 


Earn As You Learn 


We show you how. Many of 
our students pay for their 
entire course — and more — 
in Spare Time while learn- 
ing. So can you. Graduate 
Advisory Service, too. 







NATIONAL foie SCHOOLS 


Gulece OS amGns uss 


~~ 
N.T.S. also offers training 
Tv - RADIO - ELECTRONICS 


Y NATIONAL "24% SCHOOLS 


WORLD-WIDE TRAINING SINCE 1905 








Salesman will call 





MAIL NOW TO 
National Technical Schools, Dept. c4Y-99 
4000 S. Figueroa St., Los Angeles 37, Calif. 


i Rush FREE Air Conditioning-Refrigeration-Electrical 
Appliances ‘‘Opportunity’’ Book and Actual Lesson. No 
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CD Check here if interested ONLY in Resigent Training at Los Angeles. 
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radios, tape recorders, TVs, etc. Here’s 
the story on how they are made and 
their quality controlled. 

The article on the tesla coil in this 
issue is in response to letters from our 
readers for such a device. This one has 
been designed and built for us by 
Harvey Pollack, a name that you will 
recognize as standing for practical con- 
struction projects. I warn you, if you 
build this tesla coil you’ll let yourself 
in for many hours of fun and magic. 

We have long resisted the pressure 
to go into the consumer rating business. 
We feel that we do not have the ex- 
tensive laboratory and personnel neces- 
sary for such a program both to be of 
honest use to our readers and fair to the 
manufacturer. As you know, we as- 
semble kits and report regularly (two 
in every El] issue) on how well they go 
together and perform. In the last few 
months we set up a laboratory to check 
on one specific product—hi-fi stereo 
records. We’ve put a great deal of time 
and special equipment into this pro- 
gram and we think we’ve come up with 
some valid and startling information. 
How good are these records techni- 
cally? How long will they stand up? 
How should you play them to get the 
most out of them? A full report on this 
subject will be in our November issue. 

Maintaining our promise to keep you 
up to date on the new unlicensed two- 
way radio Citizens Band, next month 
we will have a report on mobile and 
fixed antennas available and how to 
install them. You can’t get the most 
out of the low powered two-way radio 
unless you have an efficient antenna 
installation. We'll show you what types 
to use where. Be sure to be with us. 
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BIG REWARDS 





for the most-wanted men in Radio-TV-Electronics 





Radio-TV 
Engineer 


Radio- TV 
Service Manager 


Technician 


That’s right! There are big rewards for the most-wanted men 
in Radio-TV-Electronics. 

You can be one of these men. With the right training you 
can qualify for a big-pay job in a vital industry. You can start 
yourself on an exciting, rewarding career in a field that offers 
unlimited opportunities. 


But you must be thoroughly trained. You must know more 
than wires and tubes. You must think in electronic terms. 

There’s no short-cut to success in Radio-TV-Electronics. 
But there is a simple, sure way... the 1.C.S. way. 

I.C.S. is the world’s oldest and largest technical training 
school. Sixty-seven years of experience in training 614 million 
students have made the I.C.S. system a success-proven method 


HOW WILL YOUR 1.6.$. SUCCESS STORY SOUND ? 


“I took my diploma from your school in Radio Operating in 
1947. In 3 ee foe I became chief ny A of WKOK in er: 
Pa. came to California as Audio Engineer for ABC in 
Hi mF, I still hold this position. . will always be grateful 
for your ~ in getting me in the type of profession that has 
0 much to k forward to. William R. Dreese 
“I had been the radio-repair business for 30 years, when I 
enrolled | ey 1.C.S. Television Servicing Course 

“Now I am able to approach a television job in a systematic 
manner, while others are still operating on the hit-or-miss level.” 
Kelsey G. Cobb 
“Up to the time I enrolled, my interest in electronics was purely 
a hobby, but before complet ing my course I was able to do a 
considerable amount of radio work. Now I have a good part- 
time business.’ George A. Chase 














For Real Job Security—Get an I.C.S. Diploma! 


I.C.S., Scranton 15, Penna. 





Electrical 
Draftsman 


Industrial Electronics Electrical Engineering 
Technician Technician 


of home study. Today, there are more trained men from I.C.S. 
in supervisory and management jobs than from any other school. 

Up-to-the-minute I.C.S. Courses make electronic funda- 
mentals clear, easy-to-follow. Personalized guidance helps you 
through each step. 

You study at home— in your spare time—at your own 
pace. Everything you learn is practical, usable. Courses are 
prepared by experts who know what you need to know to 
go places. 

Join the ranks of the most-wanted men in Radio-TV-Elec- 
tronics. Your first step is to send for your free I.C.S. Career 
Kit. You have nothing to lose. You can gain an exciting career 
in the fastest-growing industry of all time. 








Send the coupon below for your 
free |.0.S. Career Kit! 


U 
23 
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“How te Succeed,” 36-page guide 
te advancement. 


Opportunity handbook 
“for the field ef your cheice. 


Sample iessen (Math) te 
demonstrate 1.C.S. methed. 





INTERNATIONAL CORRESPONDENCE SCHOOLS 








BOX 02423J, SCRANTON 15, PENNA. 


(Partial list of 259 courses) 





Without cost or obligation, send me “How to Succeed” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson): 


RADIO 

TELEVISION 
ELECTRONICS 

(0 General Electronics Tech. 
Industrial Electronics 

0 Practical Radio-TV Eng’r’g 


BUSINESS 

(CD Cost Accounting 

(_] Managing a Small Business 
(J Purchasing Agent 
DRAFTING 

0 Electrical Drafting 


HIGH SCHOOL 











ELECTRICAL 

CZ Electrical Engineering 

(J Elec. Engr. Technician 
Elec. Light and Power 
Practical Electrician 
Professional Engineer (Elec.) 


LEADERSHIP 


Industrial Foremanship 

















Montreal, Canada. . 








Shates taiey 5 Good English Porssnnel-Laber Rotations 

CD Radio-TV Servicing ) High Schoo! Mathematics () Supervision 
Name, Age _ Home Address. 
City. Zone__ State. s Working Hours a 
Oc = Canadi idents send coupon to International Correspondence Schools, Canadi 


Ltd., 


. « Special tuition rates to members of the U. S. Armed Forces. 
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An atomic clock which 
neither gains nor loses 
one second in a thousand 
years will be put into 
orbit in the not too dis- 
tant future to check 
Einstein's theory of rel- 
ativity. The theory says 
that a clock running in 
a different gravitational 
field above the Earth 
would run faster than a 
clock on the ground. A 
stream of ammonia mol- 
ecules generates a highly 
stable signal whose fre- 
quency acts as an es- 
capement for time keep- 
ing. Hughes Aircraft is 
working on the project. 


Here is a new type of 
voltmeter using no 
moving parts. Each 
plastic wafer con- 
tains two metal 
sheets to which cer- 
amic discs are bond- 
ed. When electric po- 
tential is applied, the 
ceramic contracts, 
cupping the metal 
disc and forcing the 
colored fluid between 
these discs to rise ina 
tube at meter front, 
indicating voltage. 
Meter is %*4"' wide. 
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BETTER... 


Trainin 


MORE COMPLETE.. 
LOWER COST... 


BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 
that is proved and tested 
in Resident School sho 
laboratories, by a School that is 
the OLDEST and LARGEST of 

its kind in the world. 

-You learn ALL PHASES of 

T elevision-Radio-Electronics. 
Other schools thake several courses 
out of the material in our ONE 
MASTER COURSE .. 
pay more for less mine 
you get im our course at 

LOW TUITION! 


TOP PAY...UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


MAKE MORE MONEY 
in TELEVISION 


, RADIO- ELECTRONICS 





ps an 


. and you 










You get all information 
‘by mail... You make 
your own decision... at 

home! NO SALESMAN 


You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay— in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 


WILL CALL 








NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and uipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 


LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 

SEND FOR INFORMATION TODAY .. . it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Electronics' and 
FREE Sample Lesson. Do it TODAY. 
while you are thinking about your 

















YOU GET... 


© 19 Big Kits—YOURS TO KEEP! 

© Friendly. instruction and Guidance 

© Job Placement Service 

©@ Unlimited ae ne 

® Diploma—Reco by Industry 

© EVERYTHING Y NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
. Television, including Color TV 

. Radio AM & FM 
. Electronics for Guided Missiles 

















Sound Recording and Hi-Fidelity 
FCC License 

Automation and Computers 
. Radar & Micro-Waves 
. Broadcasting and 
Communications 








100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course — and more — while 
studying. So can you! 


future. It doesn’t cost you anything 
to investigate! 


GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 


Approved for 
GI Training 


! MAIL NOW TO MW 
NATIONAL SCHOOLS, Dept R4Y-99 LJ 
4000 S$. FIGUEROA ST. LOS ANGELES 37,caLe. ff 
i Rush fr free TV-Radio “Opportunity” Book and sample i 
lesson. No salesman will call. i 


ADDRESS ‘| 


Fos ZONE STATE 
NATIONAL SCHOOLS i C Check if interested ONLY in Resident Scheel training at Les Angeles 


Los Angeles 37, Calif. jonuee Give date of Discharge 


RESIDENT TRAINING AT LOS ANGELES 


f you wish to take 


! NAME AGE 














e Employment Service Help 
school and part time 
Check box im coupon for 
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Handle any Radio-TV 
Service Job 


EASIER - BETTER - FASTER! 





COMPLETE SERVICE TRAINING 
. + Written so you can understand it! 


No complicated theory or mathematics! These famous 


Ghirardi books get right down to brass tacks in saowing 
you how to handle all types of AM, FM, and TV service 
work by approved professional methods. Almost 1500 
pages and over 800 clear illustrations show how to 
handle every phase of troubleshooting and servicing. 
Each book is co-authored by A. A. Ghirardi whose 
manuals have helped train more servicemen than any 
other books or courses of their kind! 


1—Radio and Television Receiver 


TROUBLESHOOTING AND REPAIR 


A complete guide to pr 1 methods. For the 
beginner, it is a me... training. ‘course. For the experienced 
serviceman, it is a quick way to ‘“‘brush up’’ on specific jobs, to 
develop improved techniques or to find fast answers to puzzling 
service problems. Includes invaluable ‘‘step-by-step’’ service charts. 
820 pages, 417 illustrations, price $7.50 separately. 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


This 669-page volume is a ideal guide for servicemen who 
realize it pays to know what really makes modern radio-TV receivers 
‘tick’’ and why. Gives a complete understanding of ye circuits -— 
circuit variations; aw to recognize them at how 
eliminate guesswork nd pacts ae in am them. ai? 
illustrations. Price coparately 36 





Special low price . . . you save si. 25 


If broken into lessons and sent to = as a ‘‘co you'd 
regard these two great books as a bargain at $75 or more! 
Under this new offer, you save $1.25 on the two books—an 
have the privilege of ying in cane . a while you 
use them! No lessons wait for ou earn fast—and right! 


Pome as 10 DAYS FREE!= = aay 


Dept. PR-109, poneuaar & CO., Inc. 
232 Madison Ave., York ‘16, N. Y. 

Send books below for 10-day FREE EXAMINATION. In 10 
days I will either remit price indicated (pius postage) or 
return books postpaid and owe you nothing. 

0 Radio & TV Receiver TROUBLESHOOTING & REPAIR 

(Price $7.50 separately) 

0 Radio & TV CIRCUITRY & OPERATION (Price $6.75) 
i Check here 4 MONEY-SAVING COMBINATION OFFER 
Save $1.2 Send both of above big books at — 
price ot only ky 00 for the two. (Regular otee $1 ° 
ou 
the aotal of $153 


months unti .00 has been “paid. 


Name -< 


4 Address eeecccecoecec< ooce - _ S2eesceeeooe 


ne 
Outside U.S.A.— $8.00 for TROU ree tp te gp 4 & REPAIR; 
$7.25 a CIRCUITRY & OPERATION; $1 for both. fash 
only, but money refunded if you return “023 in 10 
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.News 





Ungar Electric Tool Company has ex- 
panded its line of de-soldering tools 
with the addition of three new tiplets 
especially designed for printed circuit 
work. These screw into the end of the 
Ungar low voltage soldering irons. The 
triangle tiplet melts solder simultane- 
ously from electrolytic capacitor leads 
which are in a triangular pattern. The 
offset slotted tiplet straightens leads and 
tube tabs, melts and removes excess 
solder on wire connections and the cube 
shape melts solder and removes center 
pins of tube sockets. These tiplets per- 
form multiple operations and cut re- 
work time. All inquiries pertaining to 
these tiplets should be addressed to 
Ungar Electric Tools, Inc., 4101 Red- 
wood Ave., Los Angeles 66, California. 


= 





xe 


Another product has been added to 
the growing list of miniature and sub- 
miniature equipment for the home 
builder. Alco Electronics has introduced 
a new VU and S meter in addition to 
the %” panel meter that measures both 
voltage and current (shown above). 
The face of the S-10 is 5” x 5%” x 4%”. It 
is available in 4 ranges. Priced at $3.95 
from Alco, 3 Wolcott Ave., Lawrence, 
Mass. 


Electronics Illustrated 














The future is YOURS in 
TELEVISION—RADIO—COLOR-TV! 


A fabulous field—good pay—fascinating work—a 
prosperous future! Good jobs or independence in your 
own business! 


Modern Training by Coyne 
RIGHT IN YOUR OWN HOME 


you the first truly lower cost, MODERN 
OU ALI ALITY Television Home Training; training de- 
signed to meet Coyne standards. Not an old Radio 
Course with Television “‘tacked on.”’ Here is MOD- 
ERN TELEVISION TRAINING including RADIO, 
UHF and COLOR TV. No previous experience needed. 
Personal guidance by Coyne Staff. 


The Institution Behind this Training 

Famous for over a half century. COYNE occupies this entire 
building which is the new home of COYNE. COYNE’S modern 
resident training of men for Television, Radio, Electronics and 








B. W. COOKE, ir., President 






s 
ELECTRICAL SCHOOL 


CHARTERED AS AN EDUCATIONAL INSTITUTION 
NOT FOR PROFIT 
1501 W. Congress Parkway, Chicago 7, Dept. 79-H8 


MAIL COUPON NOW FOR DETAILS FREE I 





October, 1959 


Prepare now 
IN SPARE TIME 
AT HOME 









LEARN TO 
EARN IN SPARE TIME AT HOME 


COYNE offers a most practical, Home Television 

to follow step-by-step instructions, 
fully illustrated with 2150 photos and diagrams. 
Practical Job Guides to show you how to do actual 
servicing jobs—make money early in course. Keep 
your present job while training. 


Low Cost— Easy Terms 


We save you money because we don’t send you—AND 
CHARGE FOR—a long list of parts or “put together 
kits,” which you may not want or do not need. With 
Coyne Television Home Training you pay only for 
your training, no costly extras. 


Let us show you that this is not only the newest, 
most up-to-the-minute Training in Television—but 
also it costs you much less than other leading home 
training courses. Send coupon today for details in- 
cluding Easy Payment Plan. 


SEND COUPON OR WRITE TO ADDRESS BELOW 


FOR FREE BOOK 


and full details, including 
Easy Payment Plan. No 
obligation, no salesman 
will call. 





i COYNE Television 
| Home Training Division 


Dept. 79-H8 —New Coyne Building 
1501 W. Congress Parkway, Chicago 7, Illinois 


| Send Free Book and details on Television Home 
Training. This does not obligate me in any way. 








| Name 





Address 





| City ___State. 


(It is understood 20 sclesmen will call.) 
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=) RCA INSTITUTES, DEPT. EIR-109 
(“ 350 W. Fourth St., N.Y. 14, N.Y. 


Please send me your FREE catalog of 
Resident School courses in New York. 


please print 


ADDRESS ......---. 


1 
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I 
! 
| 
ee eoccccesce ee econ 
! 
! 
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CITY ZONE STATE 
For Home Study Courses see ad on opposite page 
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Weathers Industries has announced 
the latest thing in bookshelf speakers— 
a “book” speaker. Two models are now 
available; the Harmony speaker and the 
Hideaway bass. A combination of two 
Harmony and one bass speakers will 
effect three channel stereo reproduc- 
tion. Recently shown at hi-fi shows, 
these new type speakers excited much 
interest. Price for the Harmony is 
$29.75—Hideaway bass $69.50. Com- 
plete specifications available from 
Weathers Industries, Barrington, New 
Jersey. 


a 


With the introduction of a new “sand- 
wich” recording tape by Minnesota 
Mining and Manufacturing Co., oxide 
rub-off on recording heads, one of the 
biggest problems in data processing, has 
been virtually eliminated according to 
the company. A protective 50 micro- 
inch plastic layer shields the iron oxide 
coating on the tape from direct contact 
with recording heads. The tape runs 
through the computer recording heads 
as a smooth surface rather than one 
composed of exposed abrasive particles, 
thus greatly reducing the possibility of 
recording error. Tape is currently used 
by Minnesota Mutual Life Ins. Co. 


Electronics Illustrated 
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LET RCA TRAIN YOU 
JIN ELECTRONICS 


RCA Institutes celebrates Fifty Years of Electronic 





Training by introducing its newest Home Study Course... 
LE ‘TRONI( a f OR A Tt ; } 





..- Now you have four comprehensive courses for your 
electronic training ... from basic electronic theory to the more 
advanced principles of color TV and Automation. 


Electronic Fundamentals ~ Electronics 
yy for 
Automation 


Television 
Servicing « 









Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time. 


Send for our LL 
64 page Home ") | RCA INSTITUTES, EM. tome study schoo, vept. E1103 


A Service of Radio Corporation of America 
Study Catalog 350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me the FREE catalog of Home Study Courses. No 


salesman will call. 





FREE! 
PD incesnene.0600sschaseueoeantagentheeseebhes000 606 000s6040s6 CEES edLOTeeS 
Please print 
DED Sc anesscdedecssonedanetewedehunepeeedeenvaeenucetetaseesansesuces ‘ 
FOR RESIDENT 
Ps c6ee decd cowenscsiccevesenceesesee Zone. Gc cnacedecesendeavwene 


SCHOOL COURSES 
SEE AD ON 


OPPOSITE PAGE 
ANOTHER WAY RCA SERVES 
EDUCATION THROUGH 
ELECTRONICS 


Korean Vets! Enter Discharge Date... ... 2... 66 cece cece cece eee e eee eeeeeeneee 
| CANADIANS — Take advantage of these same RCA courses at no 
=, additional cost. No postage, no customs, no delay. Send coupon to: 
RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 


To sove time, paste coupon on postcard. 
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TICONAL Wi 


(30% MORE POWERFUL THAN ALNICO) 





.-- AND A NEW LINE OF 
ACOUSTICALLY MATCHED ENCLOSURES 
The world’s greatest buys on the basis of listening 
quality, the new T-7 series of 5” to 12” loudspeakers 
incorporates magnets of Ticonal-7 steel, the most 
powerful of magnet alloys, for maximum efficiency and 
damping . . . dual cones for wide frequency response . . . 
constant impedance resulting in an extremely straight 
response curve ... longer effective air-gaps and extra 
high flux density to provide exceptional transient 
response and to eliminate 
ringing and overshoot. For 
descriptive literature write to 
North American Philips Co., Inc., 
High Fidelity Products Division, 
Dept.3K10, 230 Duffy Avenue, 
Hicksville. Long Island. New York. 




















Two new tape recorder kits using 
both 3% and 7% ips speeds have been 
made available by the Heath Company 


of Benton Harbor, Michigan. The 
TR-1C has monophonic record and play- 
back while the TR-1D provides the 
same with the added feature of stereo 
playback. The mechanical assembly, 
with fast forward and rewind is com- 
pletely assembled and adjusted, only 
the tape amplifier must be built. Two 
inputs are provided. In the TR-1D, a 
separate playback channel with cathode 
follower output is provided for each 
stereo track. 

Separate record and playback heads 
and amplifiers allow monitoring from 
tape while recording and a built-in 
sound level meter indicates proper re- 
cording level. Instant starting and stop- 
ping of tape is achieved with a pause 
control. Kit includes counter for cueing 
and editing. The possibility of accidental 
erasing is minimized by a safety inter- 
lock switch on record. The TR-IC is 
priced at $159.95 and the TR-1D at 
$169.95. 


—_—O— 


Westinghouse has developed a 
“strainer” that will filter out images of 
storms and heavy clouds that now clut- 
ter the radar scope in bad weather. This 
permits the all-weather jet interceptor 
pilots to see their target more clearly, 
and increases radar range between five 
and ten times the present maximum in 
storms. 


Electronics Illustrated 





WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


$ 


RADIO-TELEVISION 


SPRAYBERRY 


Ped 1 ter 








BIG, COMPLETE KITS ‘ , , . 
of PARTS & EQUIPMENT eg 00% Te ot ees eaten 
for trained men... to step into good paying jobs 
puma | ~~ ~~ or a profitable business of their own! Our new 
send you engi- plan opens the doors of Radio-Television wide to 
test and for every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Television Service Techni- 
se cians...are needed at once! Perhaps you’ve thought about entering 

this interesting, top paying field, but lack of ready money held you 
back. Now —just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money  «, 
down and on easier terms ion ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. 


Complete Facts Free—Act Now; Offer Limited 


Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once.. .mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—all free. No obligation...no salesman will bother you. 















e The 

Training Televino = 4 HOME STUDY TRAINING IN SPARE TIME 

in 5 sections. cumin Under world-famous 27-year old Sprayberry Plan, you learn entirely 
Now offered ... thie fine at home in spare time. You keep on with your present job and income. 
modern ogcilloscope. You train as fast or as slowly as you wish. You get valuable kits of 
© You build this powerful parts and equipment for priceless shop-bench practice. And every- 
two- thing you receive, lessons and equipment alike, is all yours to keep. 
dyne radio receiver. 


LET US PROVE HOW EASILY YOU CAN LEARN! 
Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious mancan 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity in store for you! 


SPRAYBERRY Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 120-C, Chicago 26, Illinois 


Mail This Coupon Now—No Salesman Will Call 


Pe eS 
—— of Radio-Television 
HOW 10 maa! mony ia | Dept.120-c 1512 W. Jarvis Ave., Chicago 26, 111. 
Rad re Please rush all information on your ALL-NEW Radio-Tele- 
10 Television | vision Training Plan. I understand this does not obligate me 
"and that no salesman will call upon me. Include New Cat- 
TRAINING Pla alog and Sample Lesson FREE. 

> PLAN 


CITY .. ZONE ..... STATE 
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ARE YOU THE KIND OF 
MAN WHO COULD GOINTO 
BUSINESS WITH ME? 


Not many men will be able to. But those 
who are will have an opportunity 
to make good money in their 
own automotive business. 


Let’s get this clear first. Starting a busi- 
ness of your own is no tea party. It takes 
a man with an iron will to succeed. It takes 
work—hard work. It takes money. But if 
the opportunity is right, and you are the right 
man for the opportunity—well, judge for 
yourself. 

The man I want will distribute automotive 
accessories and parts to service 
stations in a “protected” terri- 
tory. Service stations must 
have these products to stay in 
* business. This man will hold a 
} franchise, but he will be com- 
pletely independent. So he 
must be a self-starter. He will 
need to invest about $8,500 in a 
truck and stock. From this 
original investment, he should 
earn $9,000-$12,000 a year in a 
few short years. And if he makes money, 
we do too. So we’re careful to select the right 
man, and then give him all the help he needs 
toward building a solid, depression-proof 
business. 

Bowes Distributors throughout the country 
are part of a multi-million dollar operation. 
They represent a firm which in 40 years has 
grown to be one of the largest of its kind, with 
plants in London, England; Hamilton, On- 
tario; Riverside, California, and Indianapolis. 
Its credit rating is the highest (AAA-1) 
available. 

If you think you have what it takes, if you 
think this is an opportunity for you, write 
today for the complete story. No obligation 
of course. For your copy of “So You Want 
To Be Your Own Boss!” simply send your 
request to: Mr. Charles E. Bowes, President, 
The Bowes “Seal Fast” Corporation, 5902 E. 
_— Street, Dept. 313A, Indianapolis 18, In- 

iana. 





CHARLES E. BOWES 
President 
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... News 





Dynaco, Inc. has announced produc- 
tion of their new Dynakit Mark IV 40 
watt amplifier. It features the Dynaco 
A-470 output transformer and offers 
wide band low distortion performance 
for stereo or monophonic use. The kit 
includes a pre-wired printed circuit 
board, step-by-step instructions and pic- 
torial diagrams. Construction time is 
about 3 hours. Dynaco guarantees the 
Mark IV for 1 year. The complete unit 
is 5” x 14” x 6%” and is finished in a 
nickel and charcoal brown vinyl coated 
cover. Available in prewired ($79.98) 
or semi-assembled kit form ($59.95) 
from Dynaco, 618 N. 41 St., Phila., Pa. 


Oe 





Atlas Sound has introduced a 
new decorator-type loudspeaker—the 
DU-12. Speaker may be turned to face 
any direction and Atlas says it is 
“tailored” to reproduce speech without 
the reverberations often associated with 
this type of speaker. All wiring is con- 
cealed. Complete specifications avail- 
able from Atlas, 1449 39th Street, 
Brooklyn 18, N. Y. $21.00. 


Electronics Illustrated 





















RADIO-TV and 


ELECTRONICS TRAINING 


ae AT A PRICE 
YOU CAN AFFORD! 





* Yes, this great course costs far less than any training of its kind 
21 INCH given by other major schools! Radio-Television Training School 
Bocoiver it tacleded will train you for a good job in Television or Industrial Elec- 


tronics — AT HOME IN YOUR SPARE TIME. 


Think of it — a complete training program including over 

120 lessons, Fourteen Big Radio-Television Kits, Complete 

Color-TY Instruction, Unlimited Consultation Service . .. 

ALL at a really big saving to you. How can we do 
this? Write to us today... and find out! 


And what's more — you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TV SERVICE SHOP 
We Want Many More Shops This Year 
This 37 year old training organization — 


called RTS, that's Radio-Television 
Training School — wants to establish a 
















COMPLETE string of Radio-TV Repair Shops in 
COLOR principal cities throughout the U. S. 
So far, a great many such shops are 

INSTRUCTION NOW IN BUSINESS AND PROSPER- 


INCLUDED ING. We are helping and training 
ambitious men to become future 
owners and operators of these 


shops in all areas. 


FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 
WE TRAIN YOU OUR WAY! 


We must insist that the men 
we sign up be trained in 
Radio-TV Repair, Merchan- 
dising and Sales by our 
training methods—because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
YOU ... we will show 
you how to earn EXTRA 


CASH, during the first 
RADIO-TELEVISION month or two * your 

training period. YOU 
TRAINING SCHOOL KEEP YOUR PRESENT 
Los ANGELES 37, CALIFORNIA JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPARE TIME! 





















Fence ae 
Get your free book on the 


FAMOUS RTS BUSINESS PLAN 
find out how you can open 


A REPAIR SHOP OF YOUR OWN 


We supply and fi your i nt 


Pr 


you build these 
and other units 






























When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplies. In other words we will stoke you 
. . . AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 





1. An electric sign for 6. Plans for shop 
the shop front. arrangement. 

2. Complete taboratory 7. instructions on how 
of test equipment. te go into business. 

3. Letterheads, calling 8. Continuous consul- 
cards, repair tickets, eS tation and help. 
ete. 


. The right to use 
4. Basic inventory of RTS Seal of 
, parts, 





















RADIO-TELEVISION TRAINING SCHOOL 


5100 S. Vermont Avenue, Dept. £1-109 
Les Angeles 37, California 






| SEND ME FREE — al! of these big opportunity books — 
“Good Jobs in TV- ics," SR Repair Shop of Your Own" 
and ‘‘Samplie Lesson."’ 5 am int 
| oO Radio-Television o Industrial Electronics 
(Automation) 









RTS’ Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 


Mame Age 


Age 
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FREE ALLIED’S 


1960 


ELECTRONIC SUPPLY CATALOG 


\ yalue-Po ~ 
sEND FOR | 


LLIED 
RADIO 


ELECTRONICS 
1960 


SAVE 
ON EVERYTHING 
IN ELECTRONICS 


QR 


EASIEST TERMS 
only $2 down on 
orders up to $50 


=. SR ~ 





WORLD’S LARGEST STOCKS 
Send for the most widely used buying 


guide to everything in Electronics 
for Experimenters, Builders, 


Amateurs, Servicemen, Engineers 
and Hi-Fi enthusiasts. Save on: 


e KNIGHT-KITS—Best in Build-Your-Own 
» Everything in STEREO Hi-Fi 

Hi-Fi Music Systems and Components 
« Tape Recorders & Phone Equipment 

e Public Address & Paging Systems 
e TV Tubes, Antennas, Accessories 
« Amateer Station Equipment 
» Latest Test & Lab Instruments 
» Industrial Electronic Supplies 
» Parts, Tebes, Transistors, Tools & Books 


<9 
E, 


SAVE on everything in Electronics 
at ALLIED— get fastest service, 
expert personal help, guaranteed 
satisfaction. Send today for your 
FREE 1960 ALLIED Catalog. 


Everything in Electronics 
from One Reliable Source 
our 39th year 


LL 1960 


ALLIED RADIO | -— 








ALLIED 
RADIO 

















* ALLIED RADIO CORP., Dept. 86-K9 4 
$ 100 N. Western Ave., Chicago 80, Ill. : 
20 Rush FREE 1960 ALLIED Catalog. 4 
4 ° 
$ Name ¢ 
_ — 
- = 
© Address ° 
_ - 
. — 
* City Zone___ State : 
— 

Loeadeamesedasdebeddesoauasasesseuseedl 
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A six transistor portable radio kit 
has been announced by EICO. The RA-6 
features a built-in Ferrite loop antenna, 
pre-aligned RF and IF transformers, a 
4” x 6” oval PM speaker, and a high 
impedance earphone jack. Building 
is made simpler with the plug-in 
transistor sockets and pre-aligned 
transformers, no test instruments or 
alignment are required. Radio is housed 
in a simulated tan leather carrying 
case with retractable handle. Avail- 
able as kit—$29.95—or factory wired 
and tested—$49.95—from EICO, 33-00 
Northern Blvd., Long Island City 1, N.Y. 





In a recent issue (July ’59) of EI you 
read about an infrared “Snooperscope” 
that can “see” in the dark. It was origi- 
nally developed for US Navy signalling 
and reconnaissance in complete dark- 
ness, but is now available to the general 
public for $39.50. The scope is used by 
plant guards and police for the detection 
of night prowlers and thieves without 
being observed. Complete specs avail- 
able from Edmund Scientific Co., Bar- 
rington, N. J. 


Electronics Illustrated 
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BUILD 16 RADIO 


CIRCUITS AT HOME 


with the New Deluxe 
PROGRESSIVE RADIO “EDU-KIT"» 


A Practical Home Radio Course 


Now Includes * Ne Knowledge of Radio Necessary 
% TRANSMITTER * Ne Additional Parts or Tools Needed 
% SIGNAL TRACER * EXCELLENT BACKGROUND FOR TV 
% SIGNAL INJECTOR & School Inquiries Invited 
% CODE OSCILLATOR * SOLD IN 79 COUNTRIES 


YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 
The ‘‘Edu-Kit"’ offers u an outstandi PRACTICAL HOME RADIO COURSE at a rock- 


yo ing 
bottom price. Our Kit is —_—— to train ag? & Electronics Technicians, making use 
will learn radio 

















of the most modern methods traini You erst / construction 
practice and servicing. THIS” is «3 COMPL. TE RADIO COURSE IN E eRy DETAIL. 
You will learn how to build radios, usi regular schematics; how to wire and solder in 
@ professional manner, ae to service ri You will work type of 
e metal i) as the latest development of Printed Circuit chassis. 
You will tearn the basic pemnesee of radio. You will with 
RF and AF amplifiers and oscil! You will learn 


detectors, 
the Pregreesive Code Osc 
e Progressive Signa! Tracer,  ceaaroen® Signal Injector, res- 
aa a and the panyi nenengee yy material. 
Novice Technician and. and Generali Classes of F.C.C. Radio 
Amateur A You will Buita ae Receiver, Transm (2 weed Code Osciliator, Signal Tracer 
Injector circui learn how to them. You will receive an excellent 

backgrou a ww) for Television, ari and €} 

wo no a. a tae of radio or science is required. The ‘‘Edu-Kit’’ is the 
many 





° ing experience. The *Edu-Kit” will _ 
vide yous gan = i» teste education in Electronics and Radio, worth many times the com 
price Signal Tracer alone is worth more “than the ce of the ation’! mite 


THE KIT FOR EVERYONE 


ages backgrounds have successfull: 
used thes **Edu-Kit’’ in more than 79 coun. 
tries of the worid. The + 2 has = 
you, catnot’ ‘maka, a ote, as 


can 
it’* allows you 
m rate. No 


You do not need the a age a 
i ther you are i 
qtetey, seeaeee 
, a we ys 
you wit id ~, . oP it 
vestme: to" seach Yeo yourself at your 
is of individuats of ati instructor is necessary. 


PROGRESSIVE TEACHING METHOD 
The td, 


Gvegrecnive ~~ 4 by s ~ J radio kit in the 








ional p 
ay Srouble-shestin iin a close! 
gram designed to provee an Sealy toarned, on 
¥ in by examining the various radio the ‘‘Edu-Kit."” You then learn 
heory Fag of these - Then pee 5 build a simple radio. With this oe 
eniey ning ar broadcast stations, learn theory, practice testing 
shooting. Then @ more advanced radio, learn more advanced 
ve manner, and at gy & own rate, you will 
-tube radio circui doing work like a 
n i T Code Oscillator, 
Signal Tracer, s Inj ciseutte. These are not t unprofessional **breadboard’ 
—— —_ radio an cons ional wiring 
chase: of “radio construction known as 


and idering on ge new method 
‘printed 7 These i aperate on your regular AC or DOC house current. 


THE “EDU-KIT" IS COMPLETE 


You will questa all parts and instructions necessary to build 16 different radio and 
uaranteed le its contain tw tube 


. 

%, resisto ie strips, 

fe uals, hook-u p wire, solder, etc. 

ad cion, ‘ Printed Circuit chassis 

special tube sockets, nesguate and instructions. receive a useful set of 

a professional electric soldering iron, and a eoll-powered Dynamic Radio & Electron 

ster. The Edu-mit leo includes Code instructions and ressive Code Oscillator, 

ue 














sons for servic 
ignal rx” FH Fidelity 
Radio-TV Club, Free Con: Servi : 


receive all parts, tools, a he “eatlies is yours to 








UNCONDITIONAL MONEY-BACK GUARANTEE 


The oe cae Radio “‘Edu-Kit’’ has 
been sold to m a 
ublic and pri- 


vate, throughout ee ——Y tt is recognized 
“7 —y as the Mm, ~ radio course. 

ular demand, Progressive Radio 
now altanse in Spanish as 


well as Naagiish. 
it is understood and agreed that shouted 
“*Edu-Kit"’ be 


turned to Progressive ‘‘Edu-Kits’’ Inc. for | 








any reason whatever, the soft rchase price’ will 
be refunded in. “fult, hout quibble or 





The high “recoonition” walsh Progre 
“Edu-Kite’ -, has earned through Xs 
ge years a service to the public ts due 
to spon e 





maintenance perfect ineering, the 
hest Rebructtones standards. 1 
ad rence to its Uneconditionat ReneS 
As a result, we do have a | 


Guaran 
single” siseatiofied customer throughout t the 
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@ SOLDERING IRON 
@ ELECTRONICS TESTER 
ERS-CUTTERS © ALIGNMENT TOOL) 
cH SET 
DISCOUNT CARD 
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20K @ RADIO 





























L ING BOOK 

RSHIP IN RADIO-TY CLUB: 
LTATION SERVICE e FCC 

MATEUR LICENSE TRAINING 

eo PRINTED CIRCUITRY 





























| SERVICING LESSONS | 


You will learn trouble-shooting and 
servicing in a progressive manner. You 
will practice repairs on sets that 
you construct 





we J ou with any technical problems 
ave. 

5. “ptataitis, of as ep have Pi., Water- 

writes: repaired 


several cots for m and made 
money. The + Kee! ae ‘tor. itself, ¢ 

was ready to spend co 

ey found your oe" sent “ror your 
st. 


FROM OUR MAIL BAG 


Ben Valerio, PF. 0. Box 
Edu-Kits are a ore 


Utah: ‘‘The 
i am sending ee questons and aiso 
the Ce | have been in 
pate fr the test ven years, but like 
work with Radic Kits, and like to 
Seite Radio Testing Equipment. ' en- 
eve’ worked ith the 
different the Signal Tracer works 
fine. Also like tet know that |! 
proud ing a member of you 
Radio-TY Club."’ 
. Shuff, Mon 
Quntington, WW. Va: ‘Thought 1 would 
w lines say - 
ceived my & _—oo ans was really amazed 
eS oon can 2 had. at such 


' aire: started ay 


price 
}. radios —. 
pairing were ae ay Be ats 
ge into the ty Fs tee fry the 
Pe sooti este —— with 
Kit is veatly —A weed finds the 
trouble. if there is any to be tound.”” 


ORDER DIRECT FROM AD—RECEIVE FREE BONUS 


RESISTOR AND CONDENSER KITS WORTH $7 


D Send *‘Edu-Kit’’ Postpaid. 1 enclose full payment of $22.95. 
(2 Send “‘Edu-Kit’’ C.0.D. | will pay $22.95 plus pestage. 
D Send me FREE additional information describing ‘‘Edu-Kit.”’ 


PROGRESSIVE “EDU-KITS” INC. 


1186 BROADWAY, DEPT. 516AE, HEWLETT, N. Y. 
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knight -kdEs’maxe the Biz News... 


A PRODUCT OF ALLIED RADIO 











he ALLIED'S 
RADIO 


LECTRONICS 


See these and scores of other great knight-kits 


=e 


Y-731 Deluxe FM-AM Stereo H!-Fi Y¥-712 Custom Superhet = s Y¥-008 Lab AC VTVM with Auto- 
Tuner (Multiplex add-in) $87.58 Band Transceiver... _.. matic Range Selection... $98.50 


only $5 down only $5 down only $5 down 








Y#li Lab OC 
Scope with Trig- 
gered Sweep and 
Plug-in Vertical 





Preamps (less 
Preamps) $285.00 





Y-773 Super-Value 20-Watt T-408 400- Watt Transmitter (AM and 
only 390 down Stereo Hi-Fi Amplifier $44.50 SSB add-ins available).  __._ $395.00 
only $2 down only $10 down 





% 





Y¥-708 1000 Ohm/Volt . G-38 Amateur Grid Dip : Y-711 Ammeter-Voltmeter for 
Pocket Volt-Ohm-Milli- - Meter (1.5-300 mc). . $22.85 ° Cars and Boats $10.75 


ammeter . $9.95 only $2 down 


there’s a money-saving knight-kit for every need 
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING: 


wEW LOW EST TERMS aes crs HOBBYIST KITS INSTRUMENT KITS 
down (or less) Stereo Deluxe Preamp “Span-Master” Receiver DC VTVM 
+ eo to $200; up 60-Watt Stereo Amplifier ~_apece-Gpanner” Receiver . Volt Ohen-Miliemmators 
on orders UP Fast Stereo Control “Ranger” Radios Oscilloscopes 
24 months to pay-F 25-Watt Amplifier “Ocean Hopper” Radio Tube Checkers 
rae oredtape-  18-Watt Amplifier Clock-Radio RF Signal Generator 










12-Watt Amplifier Radio-Intercom Signal Tracer 
FM-AM Tuner 5-Transistor Portable Audio Generator 
FM Tuner 2-Transistor Pocket Set Sweep Generator 
Speaker Systems 2-Way Intercom Battery Eliminator 
and others Electronic Lab Kits Capacity Checker 
Photoelectronic System, Transistor Checker 
and many others R/C Tester, plus many others 





sold exclusively by A L. Li E D RADIO 
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the Best News in electronic kits for 1960 


SAV E U P T0 50% i iiiiiiinnnne 
OD 
: YOO MSRM WOON RRR) 


WP rovo a 
with the ®XClusive & 


MONEY-Bacg 


KNIGHT-KiTS 

are an exciysj 
—— KNIGHT-KIT meets ap 
‘Ons, or we refund your mone 


























BUILD THE BEST 





night-kit 


GUARANTEE 


© Product of Ajj 

ed Radio 
xceeds publish a” 
y in full, ed specifica. 


BUY Any KN/ 
GHT. 
IT MUST PERFORM EXA 


’, 
OOO NRRL 





Y-714 Deluxe 40-Watt Stereo Am- 
plifier (with Center Channel) $79.50 


only $5 down 


doo eR 


WOODNONONND 

4 UN) 

COC UV OAO ean ARDOAaHAAMaRa YOODONONND i 
COCO YY 








30 a ea ere 
7 imi ist 120 


only knight-kits have 
“CONVENIENCE ENGINEERING” 
for easiest building...no previous 
electronic experience needed 


Exclusive in Knights-Kits, “convenience engineering” 
means special attention to every detail: resistors ‘ 
are carded and numbered for easy selection... .all 
parts and hardware are packaged in clear plastic 
bags for easy identification...wire is precut, 
stripped, tinned and color-coded to save time... 
special printed circuitry is used to eliminate 
complex wiring...all parts are top premium 
quality...you get everything—even the solder! 
Finally, Knight-Kit instructions are clear as | 









R-108 Amateur Communica- 

tions Receiver (Hi-gain, with 

built-in Q-Multiplier). $104.56 
only $5 down 














crystal; step-by-step procedure and wall-sized 
picture diagrams make assembly a marvel of 
simplicity. Your final reward is proud 
enjoyment of the superior performance 
designed into your Knight-Kit. = 











Y¥-713 Citizen's Band 
Transceiver. $39.95 


only $2 down 


F RE E send for the value-packed 





SEE THEM HERE > rit 1960 ALLIED CATALOG 
agen Write for —o poy — featuring “ 
AMATEUR KITS ELECTRONICS aekatns tihecask this tending 1 Buying aide tor 
ora a 1 ) 60 everything in Electronics. Send for your FREE copy. 
= “2” Baltes Calibrator 
Code Practice Oscillator | nae ALLIED RADIO CORP., Dept. 164-K9 


100 N. Western Ave., Chicago 89, Ill. 
0 Send FREE 1960 ALLIED Catalog 





Name 





Pioneers in the development of the world's finest electronic kits 


: Address. 
our 39th year : 


THE WORLD’S LARGEST ELECTRONIC SUPPLY HOUSE ; City Zone___State 
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MORE 
PICTURE 
POWER 


new 


BLONDER-TONGUE 
B-24 
POW-R 
BOOSTER 





it’s a powerful booster 
...or an amplified coupler! 
provides sharp, clear TV pictures on 
1, 2 or more TV sets with only 1 antenna 


‘straight-thru’ circuit provides up to 10 db 
gain as a powerful one-set booster 


‘couple-two’ circuit provides up to 5 db gain 
(per set) as an amplified two-set coupler 


‘straight-thru’ circuit and B-T 4-set coupler 
provide no-loss 4-set distribution system 


Employs new frame-grid tube 6DJ8, new 
circuitry to achieve highest signal gain and 
“lower-than-cascode” noise factor. Pro- 
vides full broadband amplification covering 
low and high VHF channels. Features 
“NO-STRIP” 300 ohm terminals for posi- 
tive, electrical connections in seconds. Has 
“on/off” switch. 


Improve TV reception today on 1, 2 or 
more TV sets with a single antenna. 





Available at parts distributors. For details write: 
BLONDER-TONGUE LABORATORIES, INC. 
9 Alling Street * Newark 2,N. J. © Dept. El-10 
in Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: 


Morhan Export Corp., N. Y. 13, N. Y. ° hi-fi ‘components e UHF con- 
verters ¢ master TV systems « industrial TV cameras « FM-AM radios 








| 
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.News 





A new ceramic cardioid microphone, 
model 729, selling for $24.50 is being 
produced by Electro-Voice, Inc., Bu- 
chanan, Mich. This new microphone is 
designed for public address, call and 
paging systems, amateur radio, home 
recorders and general communications. 
It is dead from the rear making it suit- 
able for amateur radio VOX operation 
and single sideband. 


——()-- 


When the 2000 mile an hour Air Force 
B-70 Valkyrie bomber, now in the blue- 
print stage at North American Aviation 
finally takes to the air, it will carry an 
electronic shield to protect it from 
enemy attack. This defensive system 
will make use of electromagnetic and 
other techniques to make it difficult if 
not impossible for enemy aircraft or 
missiles to successfully attack the B-70. 
At the same time, the B-70’s defense 
will involve electronic counter-meas- 
ures that will delay, confuse and distort 
enemy intelligence. Westinghouse has 
been selected to develop this system. 


—O-—- 


Have trouble memorizing mathematic 
formulas? A new plastic covered card 
made by the Redi-Reference Card Co. 
should solve your problems. The 3”x5” 
card gives formulas from algebra, ge- 
ometry and trigonometry, including 
definitions; special right triangles; law 
of sines, cosines, and tangents; tables of 
three place logarithms of numbers and 
functions of angles. Single card is priced 
at 50c, 3 cards—$1. Cards are available 
from Redi-Reference Card Co., 35 Cor- 
chaug Avenue, Port Washington, New 
York. 


Electronics Illustrated 
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Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 


F.C.C. LICENSE —THE KEY TO BETTER JOBS 


An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics. Employers are eager to hire licensed technicians. 


WHICH LICENSE FOR WHICH JOB? 


The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of authority covered by a third class 
license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 
sessions. This is the highest class of radiotelephone license 
available. 


GRANTHAM TRAINING PREPARES YOU 


The Grantham course covers the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics, Ohm’s and Kirchhoff's 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators, 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans- 
mission Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 


















OUR GUARANTEE 


— 
If you should fail the F.C. C. exam after finishing our | SUH 
course, we guarantee to give additional training at NO 


ADDITIONAL COST. Read details in our free booklet. 





As 
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Get 


Your First Class Commercial 


F.C.C. LICENSE 


QUICKLY ! 


CORRESPONDENCE OR RESIDENCE CLASSES 


Grantham School of Electronics specializes in F.C.C. license 
preparation. Correspondence training is conducted from Holly- 
wood, Seattle, Kansas City and Washington; also, resident DAY 
and EVENING classes are held in all four cities. Either way, by 
correspondence or in resident classes, we train you quickly and well. 






This free booklet gives 
details of our training 
and explains what an 
F.C.C. license can do 
for your future. 


HERE’S PROOF... 


that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 


License Weeks 


Robert J. Conley, 129 W. 46th St.. New York 36, N.Y. Ist 14 
W. R. Smith, 1335 E. 6th St., Long Beach, Calif. Ist 12 
Howard €. Martz, 301 S. Penn. St., Fairmount, ind. Ist 24 
John W. Dempsey, Box 55, Rising Sun, Md. Ist 12 
Donald H. Ford, Hyannis RD, Barnstable, Mass. Ist 12 
Richard J. Falk, 2303 Holman St., Bremerton, Wash. Ist 22 
Denson D. McNally, 1117 N. Heuston St., Amarilie, Texas Ist 9 
James D. Hough, 400 S. Church St., East Trey, Wisc. Ist 12 
Odie B. Perry, i, Rt. +3, Zebulen, N.C. Ist 12 
Milton C. Gee, Rt. +1, Washington, WN. J. ist 1 


(ei s-leliet-leeme-ieialeole) me) mm —t(-leiiae) al let 





1505 N. Western Ave. 
Hellyweed 27, Calif. 
(Phone: HO 7-7727) 
408 Marien Street 
Seattle 4, Wash. 
(Phone: MA 2-7227) 






3123 Gillham Read 
Kansas City 9, Me. 
(Phone: JE 1-6320) 


821-19th Street, N. W. 
Washingten 6, 0. C. 


(Phone: ST 3-3614) 


ted 
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1 mercial F.C.C. license quickly. | understand there is no obligation 





MAIL COUPON TO SCHOOL NEAREST YOU 


(Mail in envelope or paste on postal card) 


To: GRANTHAM SCHOOL OF ELECTRONICS 


1505 N. Western 408 Marion 3123 Gillham Rd. 821-19th, NW 
Hellyweed Seattle Kansas City ° Washington 
| Gentlemen: 


1 Please send me your free booklet telling how | can get my com- 


4 and no salesman will call. 


' 
j Name__ 


Seeeveemmoneceods 


55 ioe — 

: Address___ a ed 

' cer a eae as 2 : 
| am interested in: (1) Home Study, (1 Resident Classes 98- R} 
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A new stereo control center using 
dual 14-watt amplifiers has been an- 
nounced by Arkay. A switch will con- 
vert the two 14-watt amplifiers, to one 
using 28 watts for monaural use. The 
versatile amp pre-amp kit features re- 
verse stereo switch for interchanging 
channels; a balance control; gain con- 
trol for adjusting both channels simulta- 
neously; step-by-step instructions. The 
CS-28 is available in kit form for $64.95 
or factory wired and tested for $99.95 


from Arkay, Inc., 88-06 Van Wyck Ex- 
pressway, Richmond Hill 18, New York. 


—O-—_ 
New Bulletins and Catalogs. ... 


“A Study of the Unique Influence of 
Space-Automation Technology on the 
Present-Day Environment with Special 
Attention to its Implications for the Be- 
havioral Sciences” is the “terse” title of 
a booklet containing a collection of car- 
toons illustrating the effect of elec- 
tronics on life today. Audio Devices, 444 
Madison Ave., N. Y. 

The uses of vacuum tubes and transis- 
tors in high-fidelity applications is dis- 
cussed in a bulletin by CBS-Electronics. 
“Tubes and Transistors in Hi-Fi” avail- 
able free from Parker St., Newbury- 
port, Mass. 

A step-by-step method for selecting 
specific rectifiers for circuit applications 
is available in a 24-page brochure illus- 
trated with work sheets, charts, graphs 
and nomographs. Free from General 
Electric, Semiconductor Products Dept., 
Syracuse, N. Y.-§ 
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nz Build the Best Portable. ,c&/CO: 


Kit $29.95 


Easy creative fun to build . . 

you go.. si 

proféssional assembly & outstanding 

super-heterod 

assure you oO! 

ou ee jaker & 2 m push-pull audi 
speaker mw 

antenna for good 


a 
ss TRANSISTOR 


Wired $119.95 

" — ELECTRONIC 

— POPULAR ELEC- 

ELECTRONICS WORLD. 

80 thru 10 meters with Bes band-switching. 
Full “clean” SOW input, 65W external plate 
mod. Matches loads 50 to 1000 ohms. May be 
used as basic exciter unit. TV! shielded. Tubes: 
6146, 6CL6, 2-6AQ5, GZ34. Attractive ‘“‘living 
room”’ low-silhouette design. 15” w, 5” h, 9” d. 


Kit $49 


ELECTRONIC INSTRUMENT CO., Inc 


UNIWERSAL MODULATOR -DRIVER +730 


Cover E-5 

Delivers 5OW undistorted audio. 
transmitters having r.f. inputs up to 100W. 
Output transformer matches 500-10,000 

ohms. 7 yo clipping. = filtering. 


Inputs xtal dynami 
patch, ax 7 tubes. 6” h, 14” = — 4. 


, 33-00 N. Blvd. 


6-TRANSISTOR RADIO RA-G 


Wired $49.95 


CLUDES F.E.7., LESS OV BATTERY 


. @ lifetime of wna veer wherever 
so that even the novice can build it & obtain a handsome 
performance. American-made modern 
- all-transistor circuitry, plus finest quality parts throughout, 

highest durability & stability. 

quality with 4” x 6” 

« built-in Ferrite rod 

RF & IF iy yw 
ion selection & tuni 
—_— Ae eliminates drain of 

2 Soe case, retractable nondie. 


reception in any location 45 - - 
vernier AO, 
caphese jock fer 





GRID DIP METER #710 


Kit $29.95 Wired $49.95 
Inctudes complete set of coils for full 

ind coverage. 400 kc—230 mc in 8 over- 
lapping ranges. 500 ua meter. Plug-in 
Modulates coils are pre-wound, pre-calibrated to 
0.5% accuracy. Transformer-operated 
power supply. 24%” h, 2%,” w, 6%” | 


Wired $79.95 
$4.50 





c 
Compare — judge for yourself — at 
your nei EICO distributor. 
For free catalog on 65 models of 
EICO test instruments, hi-fi & “ham” 

gear, fill out coupon on Page 26. 

Add 5% in the West. 
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Accredited by the National 
Home Study Council 


Get Your FCC License 
Quickly 


geod train 
deesn’t cost... 
it poy: 








Get all 3 FREE 
We guarantee Sd 


to train you until you receive 


Your FCC License 


—or your money back 
The Master Course in Electronics will provide you with the mental 
tools of the electronics technician and prepare you for a First 
Class FCC License (Commercial) with a radar endorsement. 
When you successfully complete the Master Course, if you fail 
to pass the FCC examination, you will receive a full refund of 
all tuition payments. 








License 





Cleveland Institute of Electronics 
Desk E!I-13 4900 Euclid Ave., Cleveland 3, Ohio 





— a= ow a a ae oe 
Please send Free Booklets prepared to help me 
get ahead in Electronics. I have had training orp 
experience in Electronics as indicated below: 


0 Military 0 Broadcasting 


Cleveland Institute training results in job offers ‘ 
like these: 


Radio Operators Electronic Technicians 


trated 





XUM 


TWA has opportunities for 
radio operators with a 2nd 
class license or better. 
Must be able to type at 
least 35 wpm. Free trans- 
portation for .self and 
family. Vacation and’many 


Goodyear Aircraft Corp. 
has o} for elec- 
tronic technicians, to work 
as assistants to engineers 
on developmental elec- 
tronics projects such as 
missile systems, radar, an- 
tennas and analog com- 


other benefits. puters. 


And our trainees get good jobs 


"Investment in training really pays off'' 

“I am now employed by the Western Electric Company 
as an electronic tester. My status as a student of Cleve- 
land Institute was an important factor in my being 
employed. Knowledge gained through the course has 
proved amazingly helpful and affords me a feeling of 
complete confidence.”” T. E. Spence, Greensboro, N. C. 


Cleveland Institute of Electronics 


4900 Euclid Ave. Desk El-13 Cleveland 3, Ohio 


October, 1959 


0 Radio-TV Servicing 
OO Manufacturing 
() Amateur Radio 


0) Home Experimenting 
00 Telephone Company t 
() Other. : 





In what kind of work 
are you now engaged? 





In what branch of 
Electronics are you 


interested ponents 





Name 


Age 





i Address 





i City 


Zone 


State 
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the experts say 


















New 
Power & Bias 
Supply for 
Transistorized 
Eqpt, #1020 
Kit $19.95. 
Wired $27.95. 


















New 

TUBE & CRT FIL. 
Tester #612 

Kit $3.95. 

Wired $5.95. 
Fast-checks 
radio/TV tubes, 
pilot lamps, etc. 














Wired 














‘ 
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E1CO, 


dealer 


Show me HOW 
top-quality: 
DO HII D 
Send FREE ca 


Northern Bivd., 


L. I. 
a TO SAVE 50% 


o Power 

ampiiess S 

50, a iatt: use 

EREO the 2 tor stereo) 

st - oe) 

is mts trom, Mit S41 50 

xit $39- 3s. 
wired Freme at 
willty - ates 
gin” AVF REVIEW pool 
tt; use 
12-Watt; ) 
Powe ' Stereo 
STE oliiet eee 
335, wired $97-9> 
Kit 


NTs 0 
Ly gy neighborhood EICO 







N.Y. Et-10 
os models of 


“HAM” GEAR 


ADD 5% IN THE west 


























Miniaturized 
Multi-Signal 


1000 Ohms/Voit 
V-0-M-# 536 

Kit $12.90. 
Wired $14.90. 


Series/ 
Parallel 


R-C 
Combination 
Box #1140 
Kit $13.95. Wired $19.95 
1350 Combinations! 





C 
at See Page 24 for e1co’s Best BUYS in “HAM GEAR and TRANS! 


t) 





? 


#1050 

Kit $29.95. Wired $38.95. 
Extra-filtered for 
transistor equipt. #1060 
Kit $38.95. Wired $47.95 


it $44.95 
Wired $79.95. 


DC—5 MC 
5” Scope #460 


Kit $79.95. 
Wired $129.50. 


6V &12V 
Battery 
Eliminator 
& Charger 
















(pat. pend.) 
Kit $29.95. 
Wired $49.95. 


Tube Tester 
2 


nit $3408 
Wired 535: 


R-C Bridge 
& R-C+ 
Compar 
#950B 
9 


‘ator 
Kit $19.95. 
Wired $o5:98: 


© 1959, ELECTRONIC INSTRUMENT CO., INC., 33-00 N. BLYD., L.1.C. 1, .¥. 
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Your Hi-Fi Room: 





the E/ Hi-Fi-HiLite 


Convert to Stereo 


questionnaire 


F you have a monophonic hi-fi system now you have probably 
been thinking about how to convert to stereo. Not everyone 
needs nor desires stereo, but when well done it does bring an 
extra dimension to music that can be startling, and converting 
your present system to play stereo music sources (records, tapes, 
etc.) need not be expensive. Yes, there is a confusing variety of 
components: stereo adapters, special speakers, amplifiers, car- 
tridges, etc., and trying to determine which is best for you can 
be difficult. But, if your present system is taken into account 
and your particular needs are analyzed, you will find that may 
be only two or so methods of converting to stereo hi-fi are best 
for you. This, ELECTRONICS ILLUSTRATED will do for you! 
Fill out the questionnaire on this and the following pages com- 
pletely. Draw a diagram of the layout of the room in which 
you will play your stereo system (follow our example) and mail 
this questionnaire to us. By return mail you will receive our 
recommendations to guide you when you convert to stereo. When 
you tell us how much you desire to spend please be realistic, we 
cannot recommend a stereo conversion that will cost you $50 
and be hi-fi. Also, if you would like some hi-fi component kit 
recommendations be sure to tell us of your previous kit assem- 
bling experience. If you have no hi-fi now, we will design some 
complete systems for you. 





length width | height 








type of flooring: 





total wall area covered by drapes: 

















Peak 
a Draw Your Room Layout (looking down at room) 
nd.) 
.95, 
.95. example: alm | fill in: 
SOFA 
a 
< !) (alm —~ 3 | 
4.85. E a 
“| ® @ od 
* © | | oRAPEs 
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Name 





Address 











| Now Have the Following Hi-Fi Equipment: 














| Want to PL... oss b see 6 oe Sad oe Re ede con wee C] 
SECC TE TET ET COCTE ET CC Te Te eT re C] 
ee ee a ee a one C) 
receive AM-FM stereo broadcasts ................220058- [] 
receive FM multiplex stereo broadcasts .................. [] 

| Listen loud [_] intently [_] for background [_] 
to classics [_] to jazz [ | to pops [ ] 


to semiclassics [_] 


| Prefer large size speaker enclosures ................000eeeeee C] 


small size speaker enclosures ...............-202000 eee CJ 


| Would Like to Assemble From Kits For: 


eS ia oink ke a el Pee eee eee enna el [ 
FE Ce ee ee ee eee ee [] 
| have already assembled some kits ..................-. ‘a 


| Don’t want to Spend More Than $ 





| Want to Convert To Stereo: all at once [J in stages [_] 





Fill out completely and mail with self-addressed stamped envelope to: 
ELECTRONICS ILLUSTRATED, Dept. Q] 
67 West 44th Street, New York 36, New York 


28 Electronics Illustrated 
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Printed Circuit Primer 


A Special Electronics Illustrated Staff Report.... 


how printed circuits are made 





y 


make a printed circuit 


——. embossed, engraved, plated—these are all terms that 
have come to be associated with one of the truly revolu- 
tionary developments in electronics, the printed circuit. Why 
revolutionary? Because the printed circuit technique represents 
a most convenient method of mass producing uniform and reliable 
electronic circuits. Making a printed circuit is literally a “boiling 
down” process—connecting a number of components in proper 
sequence without a mess of wiring that looks like a hopelessly 
tangled dish of spaghetti. 

A printed circuit may be small with few connecting links 
(such as the one inside your TV tuner); or it may be a complex 
computer plug-in card bearing many transistors, tubes, resistors, 
etc. Large or small, simple or complex, many manufacturers 
find it far less expensive to mount those tubes, et al., on a printed 
board than it would be to have a long line of patient, sharp-eyed 
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insulating base materials may vary from paper 
base phenolic laminates to shock and heat re- 
sistant Fiberglas. Copper foil (other metals 
may be used) is bonded to one or both sides 
of base with tough adhesive. All raw materials 
are put through heat, humidity, pressure tests, 
above. Left, El staffer looks over uncut base 
stock with Photocircuits’ G. Maisch (right). 


How Printed Circuits 
Are Made 


women hand-wiring each connection. The home hobbyist is fast 
finding out that he, too, can make good use of printed circuits 
(see page 33). 

Recently, ELECTRONICS ILLUSTRATED visited the world’s 
largest factory devoted to making printed boards—Photocircuits 
Corp., Glen Cove, N. Y. This company has turned out over 20,000 
different printed circuit designs for all types of electronic devices 
ranging from radio receivers to airborne computers. The photos 
on these pages show some of the more important steps in the 
mass production of one of electronics’ most discussed items. $ 
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Precision is the watchword in making 
the master layout drawing. Toler- 
ances must be held to within 0.001". 
The instrument being used by Pat 
Clohessy is a Swiss-made “coordi- 
natograph" which microscopically 
can locate the center of each hole. 





An exact-size photo is taken of draw- 
ing above. Negative is placed in a 
special “step and repeat" camera 
which reproduces circuit several 
times on a glass plate. Plate then be- 
comes negative to impose image on 
a fine mesh stainless steel screen. 


Photos by Mike Bonvino 





Screen is inserted in silk screen, then lowered over blank board of base material. Resist com- 
pound, resembling blue paint, is squeegee'd through screen onto base material, leaving pattern 
of circuit outlined in acid resist. Girls with paint brushes touch up any rough spots on board. 
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Resist-coated boards then go to big tanks of 
etching solution Where excess foil is removed. 





Series of baths remove foreign material that 
may be clinging to boards, deters corrosion. 





Once individual boards are die-cut from com- 
mon board, holes are drilled in proper places. 





Complete circuit can be assembled at factory. | 
Hand and dip soldering techniques are used. : 





Odd shapes and sizes of printed circuit boards 
attest to their wide use and versatility. 


At left, each circuit is tested for continuity 
both before and after the soldering operation. 
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Speaker acts as a 
mike in the preamp 
built to show printed 
wiring techniques. 


\ 


. | Make A Printed Circuit 


By Len Buckwalter 


Associate Editor 


Convert a speaker into a dynamic mike. The printed 





board can be made with readily available materials. 


to fabricate his own printed circuits on a kitchen table. Kits 
begin at $3.75 and contain basic materials to produce simple cir- 


| ; Pay tence kits and components enable the home hobbyist 
cuits. As items are used, they may be replenished on an indi- 


} vidual basis. Switches, sockets and coil forms, specially designed 

' to plug into printed boards are also appearing in the catalogs of 

: electronic distributors. 

! The process is simple. The circuit design is applied to a copper 
clad phenolic board with a substance called resist. Submerge 


Outline of copper clad phenolic board, large Paper will serve as a work sheet to determine 
enough to hold parts, is drawn on graph paper. parts location. Dot marks point for wire hole. 
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PARTS LIST 


RI—390,000 ohm '/2 watt resistor 

R2—33,000 ohm '/2 watt resistor 

Ci—8 mfd 6 volt miniature electrolytic capacitor 

C2—.47 mfd paper capacitor 200 volt 

SP—Speaker 2/2”, 10 ohm voice coi! (approx.) 

TR—CK722 transistor 

B—é volt battery (RCA VSO68) 

Misc.—Printed circuit materials available from 
Lafayette Radio, Allied Radio and other 
electronic parts distributors. SPST nor- 
mally-open pushbutton switch (if desired) 
may be inserted at point ''X"' in schematic 











the board in an etching solution and the 
copper foil not protected by the resist 
will be eaten away. Ferric chloride, a 
relatively harmless chemical is used as 
the etchant. After the reaction is 
finished, the resist is removed, leaving 
a copper foil pattern of the circuit. The 
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Guided by the schematic, upper left, parts are outlined in exact mounting 
position. Only heavy black lines and dots will appear on foil pattern. 


complete procedure, 
shown in the photos. 

Planning is important. Changes in 
wiring are difficult once the board is 
etched. The layout should avoid cross- 
ing over of conductors since this would 
necessitate jumper wires soldered from 
one foil section to another. In the more 
complex circuits, foil on both sides of 
the board is used to avoid crossovers 
and permit the mounting of many com- 
ponents. Double clad boards are also 
important for miniaturization. 

Resist may be applied in several 
ways. Tape and precut dots are used 
here, but pen and resist ink is suitable, 
though not as neat. A ball-point pen 
with resist ink has appeared on the mar- 
ket. In the tape method, firm pressure 


step-by-step, is 
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Dirt is removed from copper foil side of 
board by rubbing with steel wool for 
proper application of resist and etchant. 


Graph paper is taped to board and cir- 
cuit transferred by carbon paper. Cen- 
ter punch marks location of drill holes. 


Tape resist is applied to circuit pattern. 
Dots, available on a precut sheet, are 
pressed firmly onto the punch marks. 


Board is examined after etching 15 to 20 
minutes. Solution should cover board by 
Yq inch depth and tray rocked genfly. 




















Board is washed in water and resist tape 
peeled off. Copper foil pattern is revealed. 





Small parts are mounted and soldered. Strong 
light behind board makes both sides visible. 





with a cloth is used to secure the ad- 
hesive backing to the board. 

The board must be clean for two rea- 
sons; so the resist adheres to the foil, 
and to permit the etchant to attack the 
unwanted copper. Steel wool will do 
the job. 

Etching solution may be purchased in 
powdered or liquid form. The powdered 
version is prepared by mixing with 
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A #52 drill bit is used to make holes for 
insertion of component leads through board. 





Finger points to screw used to hold speaker 
to board. It requires a slightly larger hole. 


Battery is held to board, at left, by wires 
soldered to its terminals and holes in board. 


water. Ordinary rubbing alcohol will 
remove stains on fingers if they come 
in contact with the solution. Etching 
takes about fifteen or twenty minutes, 
its progress checked periodically by re- 
moving the board with plastic tongs or 
an insulated wire tied around the board. 
Preparation of the board is completed 
by washing in water and drilling holes 
[Continued on page 92] 
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Our IGY satellite-orbitings were 
more numerous and perhaps more 
valuable scientifically than those of 
the Russians. But the VHF signals 
from our space vehicles could not 
be picked up as conveniently as 
those from Soviet transmitters using 
globe-circling short-wave bands. 3e- 
low: Author's OSL on Sputnik |, and 
letter he received concerning Lunik. 


are we losing prestige in the 


Face To Space 


By C. M. Stanbury Il 


For practical purposes, the real bread-and-butter conquest of 
space probably won’t begin for another 10 years or more. Yet 
the space programs in the United States and Russia are desperate 
and immediate efforts. Why? 

If it were merely a matter of developing weapons, you can bet 
there wouldn’t be half the publicity. The real and very vital issue 
is prestige. Democracy or communism—which system can take 
man the farther faster? Outer space certainly isn’t the only 
test, but it is the most dramatic and clear-cut one. And right now 
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SATELLITE | 
SHORTWAVE XMTR 


FOREIGN 
LISTENER 


MONITOR 
STATION A 


SATELLITE 3 
SHORTWAVE XMTR / 


SATELLITE 4 
SATELLITE 2 | SHORTWAVE XMTR 
VHF XMTR / 

IONOSPHERE \/ 


MONITOR 


a 


T 
STATION MONITOR 


STATION 


* SPECIALLY EQUIPPED TO RECEIVE VHF SIGNAL 


VHF is more reliable than short wave, but short wave reaches more listeners. SW signals from 
satellite 1 pass through ionosphere and skip between it and the earth many times. They are heard 
not only by monitor stations, but also by almost anyone with an SW receiver. One drawback: 
direction finder receiving a second or third “hop" signal will give false satellite position. VHF 
signals from satellite 2 travel reliably in line of sight to monitor, but reflected signals go right 
back into space. SW is subject to ionospheric disturbances while VHF transmissions are not. Sig- 
nals from satellite 3 did not even penetrate ionosphere and those from satellite 4 are garbled. 


the free world is losing the ball game— 
and not because we lack technology! 

As we go to press, Russia has success- 
fully launched three satellites and one 
space probe. The United States has 
countered with two space probes and 
six satellites. But hits don’t necessarily 
win ball games and these figures aren’t 
winning the space race. They convince 
the average American. So what? He was 
already sold! 

Turning the coin over, it’s a pretty 
safe bet that Russia has juggled the facts 
and convinced Ivan that his own coun- 
try is white-washing Western competi- 
tion. And there isn’t very much we can 
do about this. What’s at stake? Those 
nations and their peoples who are 
neither communist nor solidly in the 
western camp—the hundreds of mil- 


lions in Africa, India and Southeast 
Asia, and those of our allies who lack 
confidence in Western achievement. 

If these people in foreign lands could 
actually hear a satellite or lunar rocket 
—not a rebroadcast—they would have 
something fairly tangible to hang their 
belief and admiration upon. If they hap- 
pen to be interested enough to request 
confirmation of the signals and receive 
an attractive QSL in return, then so 
much the better. This is exactly the kind 
of “tangible” proof the Russians are pro- 
viding. 

All Russian space vehicles have 
transmitted on short wave around 20 
me. All successful U. S. space vehicles 
have sent back tracking and telemeter- 
ing signals via the higher frequency 

[Continued on page 100} 
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Left, U.S. “talking" satellite is ready to be 
launched, but few heard VHF signal. Bottom of 
page, diagram of Explorer IV radio set-up. 


Author monitors gear that picked up Sputnik | 
and Lunik. Hammerlund ham set feeds signal 
to GE aero receiver for further amplification. 


POD CONTAINING 
COMMUNICATIONS 
RELAY PACKAGE 




























| SENSORS 


FRONT ANTENNA GAP 


HIGH POWER TRANSMITTER LOW POWER TRANSMITTER 


HIGH VOLTAGE SUPPLY 





; SCALER 


REAR ANTENNA GAP 


‘NOSE CONE 


FOURTH STAGE MOTOR / 


' BATTERY DECK 
SUB CARRIER OSCILLATORS 
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in complete installation, rig is firmly mounted under the 
dashboard. Once channel, squelch and volume are adjusted, 
only mike button is used to switch from receive to send. 


how to install 


Follow this simplified installation for a Citizens 
Radio. It permits easy removal when necessary. 


Carrying handle on Using the set itself as Carrying handle (or 
front part of set will be a template, find a clear other metal strip serv- 
used for mounting. Text spot under center of dash ing as a bracket) is 
describes substitutes. or glove compartment. drilled near both ends. 


. Si F/ é 
\ \) , l 
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Photos by Mike Bonvino 
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At upper left, holes to match bracket 
are drilled in underlip of dash. Be care- 
ful not to drill into wiring behind dash. 


Radio is removed from its case to permit 
fastening a long nut and bolt at rear. 
Carefully drill a hole if not provided. 


Rear bracket is a metal strip bent into 
a Z-shape. Fingers hold end that mounts 
to firewall, wing aut holds other end. 


Dp’ to variation in dashboard arrangement from one car to 

the next, each mobile radio creates its own installation prob- 
lem. With this in mind, EI set out to find one method that would 
apply in the greatest amount of cases. In the system finally 
devised, several desirable features are included. Among them 
are the use of simple tools and techniques, accessibility of operat- 
ing controls, and a minimum amount of interference to pas- 
senger’s legs. 

An important provision is to be able to remove the radio from 
its mounting quickly. This can be done in moments by simply 
loosening three screws. Most Citizens Radio sets are capable of 
both battery and house current operation, thus, easy removal 
takes advantage of this flexibility. 

The unit illustrated in the photos is the Globe CB-100, a three- 
channel superhet receiver and five watt transmitter. The form 
factor of its case, low and wide, lends itself well to mobile installa- 
tion. However, most Citizens Radio equipment is compact 
enough to permit a similar mounting arrangement. 
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Note how the carrying handle is used 
to secure the forward part of the radio 
to the dashboard. If your set has none, 
a good substitute is some sheet metal 
strapping which can be fastened to the 
2-way rig. Another possibility is small 
right-angle brackets. 

Several kinds of antennas are avail- 
able, the simplest clip-on type is shown 
here. Greater range is possible with a 


longer (%4-wave) whip, but installation 


is somewhat more involved. To avoid 
cutting holes in the car’s rear deck, it 
can be clamped onto the rear bumper. 
Total installation time of the com- 
plete rig ran about three hours. 
Installation of the system may be pro- 
longed by tracking down sources of 
noise that interfere with reception. 
Sharp pulses of sound that vary with 
the speed of the car’s engine are often 
reduced through use of resistor spark 





At lower left, rear bracket 
is attached to firewall with 
self-tapping screw after the 
correct-size hole is drilled. 


At upper left, the front 
bracket screws are being 
tightened. Radio is secured 
to rear bracket by wing nut. 


Clip-on type antenna is 
shown above. Pressure 
clamp at lower end en- 
gages the car's rain gutter. 
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plugs. A vibrating muffler or exhaust 
pipe may generate noise, too. This is 
remedied by bonding it to the chassis 
through a length of braided ground 
strap. The whine of the car’s generator 
heard in the speaker can be minimized 
by capacitors designed for this purpose. 
Also, auto supply stores often carry 
powder that may be squirted into inner 
tubes to prevent static charges from 
forming. 8 








Antenna is mounted and the coaxial cable fed 
through the window, then plugged into radio. 
This mounting method permits easy removal. 


At top right, power is secured by plugging 
into cigar lighter. For permanent installations 
a hot terminal on ignition switch may be used. 


The inverter (on floor) changes 6 volts DC to 
117 VAC. It is needed for units that operate 
only on the newer 12 volt systems and 117 VAC. 


Tune-up is important for best performance. A 
power indicator (wavemeter) is held near the 
antenna while the set's trimmers are adjusted. 


Home installation. Range is limited with in- 
door whip shown, but may be increased with 
an antenna mounted outside on top of roof. 
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sif it’s 
Made*lIn Japan 


/s it good? 
By J. R. Popkin-Clurman 


President, Telechrome Mfg. Corp. 


| _Atter three trips to the Far East, American expert 
\gives his views on the boom in Japan electronics. 


Author, with Japanese manufac- 
turers, handles chopsticks like native. 





Huge television set factory in Japan turns out 17” TV, mostly for Japanese 
local markets, but author believes country has a future in low-cost color TV. 


HAVE made three extended tours of the Japanese electronics 

industry in the past two years. These visits have taught me to 
respect what is one of the most vigorous and rapidly growing elec- 
tronics industries outside of the United States. 
The hard-working Japanese, with their comparatively low 
labor costs, could make any electronic device as well as we can. 
But the big qualifying factor is the materials available in Japan. 
Frankly, some are not as good as American materials and as a 
result some Japanese components, although often satisfactory, 
are generally not as good as corresponding American parts. The 
difference is not noticeable in transistor radios, which are subject 





44 Electronics Illustrated 








oS" 
ee SS 


While these girls at Sony transistor plant ... other women, with their hands in special 
perform electronic quality control tests. . . chambers, execute hermetic sealing process. 


Typical of Japanese 
products that have 
been designed to cap- 
ture the consumer 
market in transistor- 
ized radios is the first 
AM-FM portable. It 
contains 15 transis- 
tors and operates on 
flashlight batteries. 
List price is $150. 


; 
2 
4 
4 
3 
; 
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Pocket transistor radios are being mass pro- 
duced on assembly lines. Low-cost labor and 
semi-automation help keep prices down. 


Unit at right is medical electronics preamp. 
Most Japanese instruments, even those for 
local use in Japan, are labeled in English. 


to rigid industry-wide inspection stand- 
ards. Indeed, these Japanese-set stand- 
ards certainly help to account for the 
transistor radio’s great success in this 
country. The quality is there, alongside 
favorable prices. 

However, in fine electronic instru- 
ments the highest quality materials 
must be used. Therefore, it did not come 
as too much of a surprise to me to see 
American-made test equipment, scopes, 
etc., in many Japanese plants and lab- 
oratories, even though they cost much 
more than locally made instruments. 

The quality of American instruments 
and the enormous prestige of our own 
electronics industry have produced 
some curious practices in Japan. Nearly 
all Japanese instruments carry dial 
titles and indications in English, al- 
though few are exported—so far. 
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Tiny Kowa tape recorder, shown beside 10- 
pack of cigarettes, runs at 33 ips and has 
3 transistors. It will retail here for about $80. 





Many Americans scorn the Japanese 
as copy cats. Actually, there’s good rea- 
son for copying. When you copy a suc- 
cessful radio or other appliance, there’s 
not as much risk as there would be of a 
new design. Don’t forget that nearly 
all American manufacturers “borrow” 
good ideas and circuit features from 
each other. They’d be fools not to. 

I’ve discovered that the Japanese gen- 
erally improve on the equipment whose 
basic circuits they copy. For instance, I 
saw some video tape recorders in Japan 
that beat the American originals in per- 
formance. 

In addition, the Japanese have in- 
vented some original electronic devices 
that are almost unknown in America. 
One company, Taiko Electric, makes a 
burglar and fire alarm that connects to 

[Continued on page 92] 
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Electronic War 





General Davis, who de- 
signed and built fasci- 
nating and educational 
war game, gets set to 
launch an air attack on 
an enemy target. The 
meters indicate offense 
potential of each side. 


Game 


A two-star Air Force general designed this compact 





unit to bring home the dynamics of modern warfare. 


How does air power and industry figure in the dynamics of 
modern warfare? How can they be used to lay the enemy 
low before he can do the same to you? 

Major General L. I. Davis, USAF, attached to the Air Research 
and Development Command in Washington, turned to his exten- 
sive knowledge of electronics to come up with a unique, enter- 
taining and educational game that dynamically brings home the 
touchy and complex situations of war waged from the air. 

Each side of the game board is assumed to be an industrial 
nation with as much war-making [Continued on page 109] 


The general takes on Col. William Clough in a M/Sgt. Dick Kidder gets peek at complex 


“quick” war. Note game's “suitcase” housing. 











circuitry. Electronics is the general's hobby. 



















Only earphone 
lead emerges from 
small plastic case, 
there is no ground 
or antenna lead. 









Photos by Mike Bonvino 
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no antenna needed with this 


1-Transistor AM Radio 


By Herb Cohen 
Build this sensitive reflex receiver. Its simple de- 


sign requires the minimum amount of components. 


Finger points to the 
sensitivity control. 
Stations are tuned in 
with the knob at left. 





ERE is an AM radio that has literally been stripped down to 

bare essentials. Its performance nevertheless is surprising! 

The secret of its high sensitivity is the reflex-type circuit used. 

The transistor is made to amplify both radio and audio frequen- 

cies simultaneously. A diode (D) feeds detected audio back to 
the transistor for amplification. 

The entire radio is housed in a plastic case. Holes for mounting 
the. earphone jack, variable capacitor and volume control are 
made by touching a hot soldering iron to the plastic for just a 
moment. Once a small hole is melted through, take a round file 
and gently file it to the correct size for each of the above parts. 
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EARPHONE 





During construction, observe battery polarity and transistor connections shown in wiring guide. 


Tuning capacitor, pointed out, is supplied Before loopstick is glued in place, turns from 
with its own plastic case for protection. one end are removed to adjust tuning range. 











50 Electronics Illustrated 





ee od 


eee 


lide. 


from 
nge. 











YIM 


The antenna coil suggested in the 
parts list must be modified before 
mounting it permanently in the case. 
After the unit is wired, tune to the AM 
station occupying the highest frequency 
in your area (around 1500 to 1600 kc). 
Remove turns from the antenna coil 
until this station is heard when the tun- 
ing capacitor is almost at the end of its 
travel clockwise. The lowest station will 
then be received with the capacitor 
turned to the other end of its travel 
(maximum capacity). While adjusting 
the tuning range in this manner, remove 
just a turn or two at a time, then check 
the range. 

If the ferrite core of the coil is too 
large for the case snap off the excess 
length with a cutters. It was found con- 
venient to glue the antenna coil in 
place. 

The battery is then glued to the an- 
tenna coil, and battery leads soldered 
on. This procedure makes the battery 
somewhat difficult to replace but cur- 
rent drain is very low and a battery 
change will not be frequent. This was 
considered worth the saving in space 
afforded by this method of mounting. 

The completed radio should work if 
the values given are used, but maximum 
sensitivity is possible if the following 


procedure is followed. Substitute a 2 
megohm potentiometer for the 180,000 
ohm resistor, Rl. A milliammeter is 
wired in series with the collector of the 
transistor. Adjust the potentiometer 
until the collector current reads ap- 
proximately 1 milliampere. Have a sta- 
tion tuned in while doing this since the 
most sensitive point may be a little more 
or less than 1 milliampere. Measure the 
resistance of the potentiometer and 
solder in a fixed resistor of this value. 
Just a word on the transistor. The 
author found that any transistor of the 
type between 2N604 to 2N608 may be 
used. However, the 2N608 recom- 
mended is the least expensive unit. 





PARTS LIST 


Ci—Variable capacitor 365 mmfd (Lafayette 
MS-274) 

C2—.01 mfd disc ceramic capacitor 25 volt or 
higher 

C3—.005 mfd disc ceramic capacitor 25 volts or 
higher 

Ri—180,000 ohm '/2 watt resistor 

R2—2,700 ohm '/2 watt resistor 

R3—1000 ohm potentiometer with DPDT switch for 
SWIA,SWIB 

L—Transistor antenna coil (Meissner 14-9005) 

D—iN34 crystal diode 

TR—2N608 transistor (General Transistor 2N608 
available from Hudson Radio, 48 W 48th St., New 
York, N. Y. at $3.75) 

J—Jack to match earphone 

Earphone—3,000 ohm dynamic type 

B—? volt battery (RCA VS309) 

Case—1"x2"x2%” plastic 











in schematic, R3 is sensitivity control, adjusted for best reception of the station tuned in. 
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Twin beds are a must for couple, above. 
Wife tosses right out from under covers 
while her hubby sleeps like a log. Note 
electrode taped to sole of her foot and 
wires into panel above headboard. 





Technician checks voltages before this 
couple retires for the night. Electrodes 
attached to skin do not interfere with 
subjects’ movements, provide continuous 
record of various physiological factors. 





Night after night, sleep data is gathered 
and recorded electronically at the sleep 
laboratories in New Jersey. From thou- 
sands of graphs, Sleep Research Founda- 
tion draws its conclusions about sleep. 


Photos by Efield of Three Lions 
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Wited For Sleep 


Dp” you know that your dreams, good or bad, do not interfere 
with your sleep? (Unless, of course, they are so bad that 
they frighten you awake.) That is one conclusion the Sleep 
Research Foundation has come up with in their electronic effort 
to learn what makes people sleep, how they sleep, and why they 
don’t sleep (if they don’t). 

Volunteers get paid $8 a night to sleep five nights a week for 
six weeks at the U. S. Testing Company’s labs in Hoboken, N. J. 
Before retiring for the night, each subject is helped into an elec- 
tronic “harness” consisting of various devices to measure their 
nocturnal brain waves, skin temperature, pulse rate and blood 
pressure. 

Electrodes on the head detect the minute electrical currents 
generated by the brain. These currents are transmitted to the 
complex electroencephalograph, a machine which amplifies and 
charts brain waves on graph paper. Unusually strong brain 
wave activity might indicate that the sleeper was in the middle 
of a bad dream, or had fallen asleep [Continued on page 109] 


In the morning, volunteer sleepers are asked detailed questions about how they 
slept and what they dreamed. Their comments are then compared with electronic 
readings of their nocturnal blood pressure, pulse rate, etc. At right, the 
brain wave chart from the electroencephalograph is explained to the couple. 
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Vertical tube is secondary of Tesia coil. Wire ring on top discharges high 
voltage and lights fluorescent bulb. Actually, bulb lights at several feet. 


A Tesla Coil 


By Harvey Pollack 
Demonstrate high voltage principles with this unit; 


corona discharge, ionizing gas tubes and lightning. 


FEW electrical phenomena are as startling as the hissing blue 
corona discharge from a Tesla coil. When bystanders see an 
unconnected fluorescent lamp held in your hand light up brightly, 
their astonishment knows no bounds. These, and other tricks such 
as a steel wool St. Elmo’s fire and artificial lightning to a hand 
held screwdriver, make this high-efficiency Tesla coil a fasci- 
nating and educational project. 

Invented by Nikola Tesla about 1886, the device that bears his 
name is really a transformer operating under rather special cir- 
cumstances. Instead of using 60 cycle alternating current, the 
primary winding is supplied high-frequency AC (in this model 
about 300,000 cycles per second). The primary has relatively few 
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turns of heavy wire. Coaxial with the 
primary is a secondary coil containing 
many, many turns of fine wire. Thus, to 
start with, the arrangement constitutes 
a step-up transformer with a large sec- 
ondary-to-primary turns ratio. But this 
in itself cannot produce the startling ef- 
fects mentioned earlier. For proper op- 
eration the secondary coil must be so 
constructed that it will resonate with its 
own distributed capacitance and the 
stray capacitance of the circuit at the 
primary frequency. When this happens, 
the voltages developed across the sec- 
ondary winding become truly phenome- 
nal. 

Among the features that make this 
Tesla coil construction unique are: (1) 
a sliding primary coil makes up for 
winding errors by tuning the system to 


“Squirrel cage" primary is made of dowel 
sticks and hexagons at each end. It is able to 
slide on secondary for tuning purposes. 


Construction details for primary and sec- 
ondary coils. Rubber band on long secondary, 
just below cage, holds primary in place. 


LI — PRIMARY WINDING. 39 TURNS *!16 FORMVAR 
INSULATED COPPER WIRE, TAPPED '5 
TURNS FROM LOWER END 


L2- 28"0F *36 DOUBLE COTTON COVERED 


COPPER WIRE, CLOSE WOUND, a 


77 TURNS TO THE INCH. Pl 


wa L2 


HEADS FIT SLOTS 
IN BASE BLOCK 
ON CHASSIS 


RUBBER BAND 


a 


INSULATING 
TAPE 


2" 0.0 CARDBOARD 
MAILING TUBE 









(TO S02) 


resonance without the need for a sec- 
ondary capacitor. When correctly posi- 
tioned, the primary induces enough 
voltage in the secondary to produce 
four-inch corona sparks. (2) once a 
Tesla coil is built, there is always a 
transportation and storage problem due 
to the long secondary coil. In this model, 
both the secondary and primary coils 
are demountable; the secondary is actu- 
ally a plug-in coil, while the primary 
leads are connected to the oscillator cir- 
cuit via color-coded banana plugs and 
jacks. So—take it apart in seconds to 
transport it to the place it is to be dem- 
onstrated, or to store it on an ordinary, 
shallow shelf. 

The first step in construction is pre- 
paring the secondary coil. 

A cardboard mailing tube 2 inches in 
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DISCHARGE RING 
( 2"D1A. LOOP ) 


PERFORATED BAKELITE 
( HEXAGON - 5-1/2" FROM 
CORNER TO OPP. CORNER) 





PL3 
(TO $03) 

















outside diameter and 30 inches long is 
suitable as a secondary coil form. 
(Bakelite tubing was used in the model 
because of its greater rigidity, but card- 
board is just as good.) Prepare the mail- 
ing tube by giving it at least two coats of 
spar varnish, letting it dry 24 hours be- 
tween coats. Obtain a 2 lb. roll of +36 
double-cotton covered copper wire and, 
starting 1 inch from either end, start the 
secondary coil of close-wound turns. 
#36 d.c.c. wire gives you 77 turns per 
inch and you have 28 inches to wind all 
told making a total of 2156 turns (a little 
over 1100 feet or 1/5 of a mile of wire). 
There’s no need to count the turns; 
merely close-wind the full 28 inch 







Left half of wiring guide shows underside of chassis. Right half is a top 
view with detail of SO4. Note that Cl has been moved down for clarity. 





Underside view of wood chassis reveals 
simple layout. Tape exposed or unused leads. 





stretch. Unless you use a lathe for the 
purpose, you had better count on sev- 
eral sittings to complete the winding. 
Keep a heavy rubber band handy to 
hold the final turns in place at the end 
of each sitting. 

When the winding is complete, apply 
several coats of shellac or varnish to 
hold the turns firmly seated on the coil 
form. Cut two plugs of % or % inch 
stock to fit in the ends of the coil form; 
drill each plug in its exact center, one 
hole to take a standard banana plug and 
the other for a top binding post. Pass 
the ends of the secondary winding 
through two fine holes at each extreme 
and solder the ends to the banana plug 
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Bottom of secondary has banana plug that 
inserts into socket visible in photo at right. 


Schematic. 
feedback occurs from plate to grid through L1. 


Circuit is a simple oscillator, 


and binding post, respectively. The 
secondary coil is now finished. 

The primary coil can be started be- 
tween varnish coats on the secondary. 
Cut 6 pieces of % inch wood dowels, 
each piece 7 inches long. Using a broad 
saw blade or the edge of a file, cut 40 
shallow notches in each dowel along its 
length. Start the first notch 1 inch from 
one end, space the notches % inch 
apart so that 40 notches will occupy 5 
inches all told. 

Next, cut two hexagons of either 3 
ply, % inch pine or fir, (5% inches from 
corner to opposite corner) or using or- 
dinary tin shears, cut the hexagons from 

[Continued on page 102] 
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Retaining block for secondary, SO4 at center. 
Slot and clamp at right adjust for tension. 








The completed Tesla coil is easily stored or 
transported by unplugging the secondary coil. 





PARTS LIST 


Ci—.0015 mfd 3,000 volt capacitor (Solar type XS) 

C2—.0005 mfd 10,000 volts paper tubular capacitor 

C3—.005 mfd 6,000 volt paper capacitor 

R—2,500 ohm 10 watt wirewound resistor 

V—SIIA tube with 4-pin socket and plate cap 

Ti—Filament transformer, primary 6.3 volts at 4 
amps, center tap not used (Stancor P-4019) 

T2—Plate transformer, 117 volt primary, 750-0-750 
at 265 ma, center tap not used (Stancor PC-8304) 

SWI,SW2—SPST toggle switches 

Li,L2—See text 

PLI-3,SO1l-3—Insulated banana plugs and sockets 
in three different colors 

PL4,S04—Uninsulated banana plug and socket for 
secondary connection 

Misc.—AC line cord and plug, wood base of 3 
ply wood '4" thick 21”x9/2”, wood strips or 
molding for chassis apron, 5”x5"’x34” wood block 
for secondary retainer, two small steel brackets 
for retainer clamping screw, forty-five inches of 
¥%” wood dowel, one mailing or Bakelite tube 30” 
long by 2” diameter, two hexagons of wood or 
perforated Bakelite for primary cage, one bind- 
ing post for top of secondary coil. 











57 




















Signal Generators 


what they are, 
what they do— 


By Norman Eisenberg 


§ pew old saying “Whatever goes up must come down,” applied 
to electronic equipment translates something like “Whatever 
goes in must come out.” In other words, equipment is designed 
to produce given results (output) for a given signal (input). 
Sometimes the output isn’t what it should be, and that situation 
usually involves the use of test instruments. But just as im- 
portant are special instruments that control the input to the 
equipment. These are usually called signal generators. 

What a signal generator does, basically, is to feed “pure and 
simple” signals (unmodulated) as well as “complex and impure” 
signals (modulated), to a TV or radio set, or other electronic 
component. These test signals, in effect, tell the set to put-up- 


RF GENERATORS: The general purpose radio-frequency generator is the 
most common input device, feeding controlled signals to receivers, etc. 


PACO (model G-30) 


Precise (model 610) 
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Knight-kit 
(model 83YX137) 


Precision 
Apparatus 
(model E-310) 





Heathkit (model AA-I) 


(model 635) 





AUDIO GENERATORS: This category includes units that cover entire range 
of audio frequencies, and those that generate sine- and square-waveforms. 


or-shut-up. Since test signals are deliberately predetermined 
and mathematically planned, you know exactly what (and how 
much) goes in, and you can better judge what comes out. 

The “general purpose” RF signal generator is perhaps the 
most common input device. It produces a radio-frequency signal 
that can be varied in amplitude and frequency. The generated 
signals range from the lowest RF likely to be used in radios, 
transmitters, etc., and extend to the megacycle region. Some 
stop below 100 mc; others hit 400 mc. 

The kind of signal produced by the RF signal generator may 
be varied to suit the requirements of the equipment tested. It 
can produce a pure carrier wave or an audio-modulated signal. 
The RF can be varied as needed and fed to the receiver. By 
reading the output results on a meter or oscilloscope, you can 
determine the receiver’s ability to do its job. 

There are several good reasons why a regular broadcast signal 
is unsuited for the job of testing a receiver. For one thing, a 
broadcast signal of the needed frequency may not be available. 
Further, the noise level in a signal is hard to assess unless the 
signal has been generated with equipment of known capability. 
Finally, the modulation characteristics and strength of a broad- 











Knight-kit 
(model 83Y135) 


PACO (mode! Z-80) 


Heathkit (mode! 


T-4) 


Superior (model 76) 
EICO 


(model 147) 


EMC (model 802) 





SIGNAL TRACERS: With one of these handy instruments you can probe 
around inside a circuit, checking the output at any stage along the way. 


cast signal are uncontrollable by the 
tester at the receiving end and conse- 
quently are not the most reliable guide 
to the important qualities of selectivity, 
sensitivity, and detection ability. 

In alignment work, the signal gener- 
ator is indispensable. Alignment of a 
superheterodyne receiver, for example, 
involves adjusting each of several tuned 
stages to provide a given band-pass for 
specific intermediate frequencies (IF). 
If the IF itself is outside the normal 
broadcast band there is no way to get 
that frequency except with a signal gen- 
erator. What’s more, as alignment pro- 
gresses, the set becomes increasingly 
sensitive. This means that the test sig- 
nal must be reduced progressively in 
amplitude to avoid overloading suc- 
ceeding stages and the condition known 
as “false alignment.” 

The main difference between “general 
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purpose” signal generators is in the 
number of frequencies they provide. 
Signal generators in kit form can cost 
as little as $20. Knight-kit 83Y145 and 
Heathkit SG-8, both sell for under $20 
and furnish five pre-tuned signals gen- 
erally useful in aligning AM broadcast 
receivers. EICO also makes an RF sig- 
nal generator kit (No. 324) for $26.95 
that has six fundamental ranges up to 
145 mc. Lafayette distributes a 6-range 
wired unit for $22.50. Prices for more 
advanced units with wider frequency 
ranges vary depending on the over-all 
coverage as well as the degree of pre- 
cision and stability. As in other types 
of electronic gear, such factors as shield- 
ing, accuracy of dials, convenience of 
use, quality of components, and so on 
are all reflected in the price-tag. 

The “middle-priced” ($34-$60) type 


of signal generator is characterized by 
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HOW TO BUY A SIGNAL GENERATOR 


DO YOU NEED AN AUDIO OR RADIO FREQUENCY GENERATOR? 


Audio Frequency For Radio Frequency For 
® Hi-fi amplifiers and © AM, FM, TV sets 

3 © Communications receivers 
° address s ® R/C equipment 


ystems 
é ® Audio section of radio and TV sets 
WHAT FREQUENCY RANGES REQUIRED? 
Audio RF 
® 20-100 ke sine waves. 
© Square waves (useful for 
frequency response measured 
with an oscilloscope). 
r. TYPES OF MODULATION ON RF GENERATORS 
x ® Should have 400 cycle tone modulation for 


eee (useful for frequency response 


3 ° (sweep) is essential for FM and TV alignment. There 
. ACCURACY 
a . anystcle <eriesd et cette, 


thence. ee ee naire Mapes: Stents 08 Senne Sey 
prokbegllge: Rodis Shatin 
0 Lecce eamitbees aane on hobbyists, students, and kit-builders. 


Ye several frequency bands, with modula- (vertical) sides and a squared-off top 
y- tion provisions, pre-tuned coils, and a and bottom. To pass a square-wave test, 
controllable output on the order of an amplifier must have a response that is 
100,000 microvolts. 20 times below and above the fundamen- 
1€ Somewhat different from the RF sig- tal frequency. Thus, if a square wave 
e. nal generator is the audio generator, whose fundamental frequency was 1,000 
st which produces a fairly pure signal and cycles is fed to an amplifier, and the 
d feeds it to the unit being tested. Any amplifier is passing that square-wave, 
20 distortion introduced by the tested then it is known at once that the ampli- 
n- equipment will then show up on a fier has a response from 50 to 20,000 
st VTVM. The VTVM can be helpful in cycles. 
g- estimating the gain from stage to stage; While the square-wave generator has 
95 it also can indicate an amplifier’s sensi- undeniable value in providing a quick 
to tivity, its uniformity of gain, and its picture of an amplifier’s response, it 
ge linearity of frequency response. A does not provide the means for specific 
re scope would also reveal spurious oscil- analysis. It should never be purchased 
cy lations and other malfunction symp- without an accompanying sine-wave 
all toms. generator, which is slower, but more 
re= A special type of audio generator is thorough. Indeed, most manufacturers 
ES the square-wave generator. A “square- incorporate both generators in a single 
ld- wave” contains a fundamental fre- unit. In kit form they sell for about 
of quency together with a number of odd- $60; somewhat higher for wired models. 
on order harmonics. The presence of these An instrument that isn’t quite an “in- 
harmonics changes the sine-wave shape, dicating” or an “input” device, but use- 
4 “filling it out” so that it has very steep [Continued on page 93] 
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A Citizen’s Radio Kit 


For car, boat or home use, here is the inexpensive 
Heath CB-1 kit. Assembly is fast; results are good. 








£ 
BANOO TRANSCEIVER 








identifying decals, sup- 
plied with kit, are 
afixed in spaces to 
right of speaker grill. 


The kit includes a nut 
starter at lower right. 
Package at left con- 
tains most small parts. 
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4 b= Heath Company’s CB-1 is among the first of the Citizen’s 
Band radios to appear on the market in kit form. Designed 
for use on the exam-free Class D band, it provides moderate range 
communication for home, mobile or marine use. 

The transmitter, according to FCC regulation, is under five 
watts input power and its frequency crystal-controlled. The re- 
ceiver is tunable over the 23 channels assigned to this band. Good 
receiver sensitivity is achieved through use of a superregenera- 
tive circuit. 

‘Construction of the kit demands care on the part of the builder. 
The routing of wires, especially to the various coils, must follow 
the instruction manual closely. Otherwise, small losses will ac- 
cumulate and reduce the rig’s efficiency. 

Take care, too, while soldering wires to terminal lugs. Several 
lugs support up to three and four wires which are crimped on, 
then soldered. It has been the author’s experience to discover that 
one lead, in what appears to be a perfect solder joint, is actually 
loose. An effective remedy is to shine a bright light on the joint 
and jiggle each wire to discover if solder has flowed down prop- 
erly. Check this if your completed model is wired correctly but 
operates intermittently. 

Thick wire leads on large resistors tend to be brittle. They can 
break off if bent at sharp right angles to the body of the resistor. 
Allow an eighth-inch before bending. This applies to other parts 
with heavy leads made of solid wire. 

Following thirteen hours of construction time, the set was 
tuned up. A dummy load consisting of pilot lamp and plug is in- 
serted into the antenna jack and viewed for maximum brilliance 
on the bulb while adjustments are made. A radiating antenna 


Underside of chassis prior to wiring. Part Topside view of chassis with the front panel 
numbers are pencilled in for easy location. attached. Power transformer is at upper edge. 
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Underchassis view of completed model. Wiring 
must follow physical layout detailed in manual. 


must not be connected until the station 
license is secured. The necessary forms 
are included with the kit. 

Antennas must be purchased sepa- 
rately and are available for mobile or 


fixed-station use. The dummy load 
serves only to indicate if the transmitter 
is operating properly. When the antenna 
is used in its place, the tuning will 
change. The use of some type of exter- 
nal indicator for antenna tune-up is 
strongly advised. A simple power indi- 
cator is described in the June, 1959 issue 
of EI for use by authorized persons. 
The unit was tested in an extremely 
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Above, power of the transmitter is measured. 
Milliammeter clips to jack at rear of unit. 


Left, dummy load in lower right of photo 
is observed for glow as oscillator coil is tuned. 


dificult area covering a radius of one 
mile. Though signals were obstructed 
most of the time, communication was 
solid at a half-mile, becoming spotty at 
one mile. The range of one to ten miles 
claimed by Heath should easily be pos- 
sible under reasonably clear-path con- 
ditions. 

At $42.95, EI rates the Heathkit CB-1 
a Good Buy. 

Watch for a report on Citizen’s Band 
antennas to appear in the next issue of 
EI. It explains how to choose one of 
the basic types; %4-wave, base loaded, 
beam, or ground plane. cy 
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117 volt AC cord is plugged in at right. 
Other cord is wired for 6 or 12VDC, but 
must be used with vibrator power supply. 
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Try These 


Save Those Drops Of Solder 


Ever shake a soldering iron and have excess solder splatter on the floor? Save the 
drops for soldering wires where there’s no power. Wrap around, melt with a match. 


Coil Forms Plastic Couplers 
Save spools used for 35mm film. They Several shaft couplings may be cut from 
serve as excellent low-loss coil forms. the plastic barrel of a ballpoint pen. 
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Along the unit's front panel are clock timer 
and AC switches. Below, author flips switch to 
power the desired piece of hi-fi equipment. 


7s 7 
*: 


| Timer for Your 








Hi-Fi System 


By Donald Schroeder 
Record programs while away from home! This unit 
also provides central AC outlets for all equipment. 


- YOUR high fidelity system includes more than an amplifier 
and turntable you probably have a maze of cables and scat- 
tered power switches. While most amplifiers on the market today 
come equipped with an auxiliary power outlet on the back panel, 
this is not adequate for an assortment of tuners, turntable and 
tape recorder. The unit described here greatly relieves the power 
problem. It requires only one plug at the wall outlet. It combines 
all power control on one convenient panel. 

The main advantage of this system is that it offers clock control 
for recording “off-the-air” when you are not at home to catch 
that favorite radio program, as well as the alarm clock possibility 
from your choice of program source. 

The unit can easily be assembled for less than ten dollars. None 
of the parts is critical and the layout could be changed to suit 
the individual builder. Some of the layout was dictated by com- 
ponent size, the clock causing some problems on the back panel. 

There are many good clock timers on the market but care 
should be exercised in buying one that offers a selection in the 
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right, receptacles on panel at lower left. 








Interior view shows careful layout. Rear of 
switches is at upper left, clock is at upper 


turn-off time? (See unit in Parts List). 
Since most of these clocks are de- 
signed for timing dinner on a stove, it 
is the turn-off time that is set and the 
turn-on time is subtracted from this, de- 
pending upon how long the program 
“cooks.” The switches shown are single 
pole double throw toggles to allow di- 
rect switching to the line or through the 
clock. 

All holes can be drilled and reamed 
except those for the clock face and the 
outlets. The large hole for the clock was 
drilled with many small holes around 
the circumference, the insert broken 
out, and a smooth edge filed. The rec- 
tangular holes at the back were cut 
with a socket punch and filed until the 
receptacles fit. A simpler alternative 
here would be use of the type receptacle 
sold in dime stores that mounts on the 
surface. 

Wire leads should be left long enough 
to permit opening the box if necessary. 
They can easily be looped out of the 
way for closing. While care should al- 
ways be taken with line wiring, there is 
little danger of shorting because one 
side of the line runs directly to the re- 
ceptacles and all other wiring is done 
with the same side of the line. If connec- 
tions are too close to the metal box, 
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Six AC receptacles at the rear cre positioned 
to match their switches on the front panel. 
Heavy power cord is used to supply AC power. 








strips of black plastic insulating tape 
can be run in the box in the possible 
short areas. 

The whole unit can be dressed up con- 
siderably with white decals. Both the 
Audio and the Numeral sets were used. 

[Continued on page 109] 





PARTS LIST 


6 Single pole double throw toggle switches 
6 Chassis mount AC receptacles 


1 Clock timer, GE Telechron (Burstein Applebee 
37A418) 


1 Aluminum case 6!/4"x3'/2"x2\/" (LMB 7? 138) 











Wire the parts according to this diagram. 

















Complete project 
plugs together. Two 
rear units are ampili- 
fier at left, and power 
supply. in front is pre- 
amp, left, and AM 
tuner on the right. 


the E / 


Build-it Course-2 


The second plug-in unit described in this theory 
and practice series is a basic audio amplifier. 


MBINING theory with practice, this series continues with a 
basic audio amplifier. Plug it into the power supply described 
last month and you'll have a general purpose unit useful for a 
variety of applications. It will amplify signals from a tuner or pre- 
amplifier, both to be discussed in future articles. 
The design of the amplifier is conventional. It utilizes a voltage 


The audio amplifier is unplugged from two of the other units (power supply 
not shown). To the right are Cinch-Jones plugs, used in all of the projects. 
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SHOWN REMOVED, 


CONNECT ACROSS C 
v2 PINS 6&9 
SO2 TO PREAMP 






PLi TO POWER SUPPLY 








Wiring guide for building amplifier. Note 
C3 at top, shown removed from chassis. 
Use lockwashers under ground lugs. 


Underside view of completed amplifier. 
Plug at bottom is PL1, connects to power 
supply to pick up operating voltages. 
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HOW THE AMPLIFIER WORKS 
PHASE INVERTER 
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direction. RA is grid resistor, RB for bias. 


one of the important requirements for hi-fi 





amplifier, phase inverter and push-pull 
output stage to drive a speaker. The 
quality of sound is surprisingly good 
considering its simple, low-cost compo- 
nents. No attempt was made to attain 
rigid hi-fi standards. A “utility” ampli- 
fier of this type, however, is capable of 
pleasing reproduction of voice or music. 

Prime purpose of the amplifier is to 
receive about one volt of signal at its 
input and produce large amounts of cur- 
rent for operation of the speaker. Out- 
put power is in the vicinity of six watts. 

Several aspects of the design reduce 
distortion which interferes with the 
amplifier’s ability to faithfully repro- 
duce signals fed into it. A foremost con- 
sideration here is class of amplifier serv- 
ice. From the four major categories, A, 
AB, B and C, class A is selected. The 
others increasingly sacrifice fidelity for 
efficiency. In relatively low power de- 
vices we are not too concerned with in- 
efficiency since the cost of power is not 
a factor and fidelity is important. 

In class A operation, current in the 
tube’s plate circuit flows during all volt- 


Hole for socket or plug is made by drilling a 
series of holes on pencilled outline of part. 


Pin numbers on SO2 and PLI, bottom of sche- 
matic, correspond to numbering on parts. 


A 3.2 ohm speaker connects to output of the 
amplifier appearing at rear terminal strip. 





age variations on the control grid. This 
has been graphically explained in EI’s 
recent series titled “ABC’s of Elec- 
tronics.” Ideally, the only change in 

[Continued on page 106] 





PARTS LIST 


(Part numbers continue from last month's power 

supply project) 

R2,R6,R10,RI1I—470,000 ohm (all resistors '/ watt 
unless otherwise noted) 

R3—470 ohm resistor 

R4—100,000 ohm resistor 

R5—330,000 ohm resistor 

R7—390 ohm resistor 

RB, RI—10,000 ohm | watt resistor 5 percent 
tolerance 

Ri2—250 ohm 10 watt resistor 

RI3—4,700 ohm resistor 

C2—4 mfd electrolytic capacitor 450 volts 

C3,C5,C6é—.01 mfd paper capacitor 400 volts 

mmfd disc ceramic capacitor 400 volts 

C7—20 mfd electrolytic capacitor 50 volts 

V2—4U8 tube 

V3,V4—4AQ5 tube 

T2—Audio output transformer 10,000 ohm center- 
tapped to 3.2 ohm voice coil (Triad S-I5X or 


equiv.) 

PLI—8-pin chassis mount plug (Cinch-Jones 
P308AB) 

$O2—8-pin chassis mount socket (Cinch-Jones 
S308AB) 


Chassis—4”x6"x!'.” aluminum (Premier ACH-436) 

Misc.—3-lug terminal strip (1! lug grounded), 4-lug 
terminal strip, 9-pin tube socket with four 
ground lugs and center post, two 7-pin tube 
sockets with center post, 2-lug speaker ter- 
minal strip, rubber grommets 
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Wide-angle lens captures a street of the "Old West" as cast and production 
crew get set to shoot a scene. At far right is well-equipped sound truck. 


on location with “Cheyenne”’ 


Audio Rides with 
TV Western Hero 


T HOSE TV westerns take a heap o’ recording and a heap o’ 
audio knowhow. While the big heroes, such as “Cheyenne’s” 
Clint Walker, tangle with badmen up and down mountains, get 
into occasional fist fights, gun fights, etc., some 20-odd technicians 
are doing the same thing off camera. Rough country and loud gun- 
shots don’t necessarily mix with sensitive mikes and delicate 
electronic gear—not to mention trying to keep a man on horse- 
back within range of the microphone. 

Electronics Illustrated recently went out on location with star 
Clint Walker of the popular western, “Cheyenne.” The episode, 
to be seen on ABC television this Fall, is called “Reprieve.” 
Walker masquerades as an outlaw, joins a rough-tough gang at 
their mountain hideout and makes a bold attempt to discourage 
a young fellow from following in his bad-dad’s footsteps. 

Sound simple? In order to film this show Warner Brothers 
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Ready fo roll, hero has gun drawn and scowl on his face. Note 
mike cable coming out of left pants leg of other gunslinger. 


Star Clint Walker adjusts lavaliere mike to be - +. comes out here. RCA dynamic mikes are 
tucked under shirt. Voice goes in here and... adjusted so as not to distort loud gunshots. 











Top left: Mike is set against sky. Preamps at 
base of boom help offset noise pickup in lines. 


Lower left: Inside truck, 1000’ of magnetic 
recording film is run through recording case. 


had to call on one of eight four-wheel- 
drive sound trucks. These trucks, built 
from surplus weapons carriers, contain 
all the instruments necessary to record 
as much as 6,000 feet of film (magnetic 
recording film, not tape) each day. And 
the cast and crew work six days a week. 

Aside from a mile of cable, power 
generators, microphones, preamps and 
mixers, there is the 174% mm magnetic 
film sound recorder, a device worth 
some $8,000 all by itself. It records at 45’ 
per minute, half the camera speed. Yet 
this is fully satisfactory from an audio 
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Top right: Out of the sun, engineer monitors 
sound with mixer case, VU meter before him. 


After hard day's ride, hero tosses gun to aide. 


Crewmen, meanwhile, stow gear, coil cables.’ 


standpoint, and it saves magnetic film. 

The two major portable units in the 
sound truck are the mixer case and the 
recording case. Together they contain 
all the basic operational components of 
the sound system, except the batteries, 
microphones and microphone amplifiers. 
The mixer case has three “mic” inputs, 
a monitor amplifier, an auxiliary moni- 
tor output, a telephone subset, VU 
metering circuits, and an “A” and “B” 
voltmeter. The recorder case is fitted 
with equalizers, bias oscillator, monitor- 
ing circuits, “B” dynamotor, filters. -—§- 
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Remote Speaker Controls 

My phonograph uses a pair of ele- 
trostatic speakers and two cone woofers. 
To this I’ve added a remote loudspeaker 
and equipped it and the main woofers 


with level controls as shown in the dia- 


gram. 
I wanted to keep the hi-fi set in the 
living room at low volume while listen- 
ing to the remote speaker but find that 
the main system simply becomes thin 
and lacking in bass when I turn down 
its control. Even with both level con- 
trols turned all the way up, I still get 
some loss of bass from the main system. 
Why does this happen? 
Howard S. Caton, Jr., Dixon, IU. 





Because of the location of the 
tweeters ahead of the amplifier’s output 
connections, their level will not be 
affected by controls inserted between 
the amplifier’s output and the cone 


speakers. Thus, controlling the cone 
speakers will reduce their volume but 
leave the tweeters operating at full 
volume resulting in loss of bass. The 
slight loss of bass when the controls are 
full up results from insertion loss, due 
to the control’s minimum resistance. 
One answer is the use of an extremely 
efficient speaker system at the remote 
location and to equip this speaker only 
with a level control, eliminating the 
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Hi-Fi Clinic 
Send in your questions on hi-fi, the clinic 


answers each one by mail. If of general 


interest, they will appear in this column. 


control from the main speakers. Then, 
with the remote speaker control set full 
up, its volume would be considerably 
higher than that of the main system. 


By turning down the remote speaker’s 


control, you could equalize their vol- 
umes or shut off the remote speaker. 

If you wish to shut off the main 
speakers these would have to be 
equipped with a switch to disconnect 
them and their tweeters simultaneously. 


Non-Changing Changer 
My Garrard RC-88/4 normally works 
fine, but occasionally slows down and 
stops during the change cycle. Also, 
when I put a full stack of 45 rpm records 
onto the special spindle, it often fails to 
drop the next record properly. Any 
suggestions? 
Harold Hayden, Agana, Guam 


Slowing or stalling during the change 
cycle may usually be corrected by 
cleaning the rubber idler tire and pulley 
and drum surfaces it contacts with gas- 
oline. Check, too, for binding in lever 
arms and cams under the motor board. 

Failure of 45 rpm discs to drop may 
be caused by a bent sheet metal arrest- 
ing fin. It should lie horizontally, and 
the distance between it and the drop 
shelf beneath it should be very slightly 
less than the thickest part of a 45 rpm 
disc (the label area). If either fin ap- 
pears displaced, gently bend it into posi- 
tion. (See diagram.) -§- 
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1. Making the paper mix for the speaker cones. This mix con- 
sists of water, wool fiber and pulp in carefully controlled 
proportions and is beaten to desired consistency in special mill. 
2. The wire-screen form on which the mix for the cone will be 
deposited is inserted onto a frame below the cylinders in a tank. 



















6. The wet cones, still on the wire-screen forms, are placed in ) 
a thermostatically controlled drier for a slow curing process. 


How a Loudspeaker is Made 


From making the paper to placing in an enclosure, 





El takes you on a tour of a hi-fi speaker plant. 


| 2 Seeman is a high fidelity loudspeaker that stands for uncom- 
promised high standards; it is also the name of the engineer 
who designed and produces it and is so attentive to every detail 
in its manufacture that his little plant in small-town Norwalk, 
Connecticut makes more of the parts that go into a loudspeaker 
than most other producers. With this thought in mind, EI’s cam- 
era visited the Bozak plant to record for its readers the steps in 
the making of a quality speaker. We were shown how the wool 
and pulp composition which constitutes the cone is made and 
poured into the mold—the exact composition and varying thick- 
ness of the cone is specially designed to prevent breakup and 
resonances within the audible range and give best music repro- 
duction. The speaker we followed along the production line was 
the 12” woofer which was later combined with twin 3” cone 
tweeters to make a full range system. 7 
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5. Wet cone is inspected 
on light table for pin 


4. Cylinders are raised 
holes or other defects. 


and cone on its form is 


3. The mix is poured into 
removed from the tank. 


unequally spaced cylin- 
ders onto cone form. 























7. Dried cone is peeled 8. Cone is shaped and 9. Die cutting press then 
off form. Paper at apex flattened for greater cuts the cone to correct 
is thicker than at rim. strength in this press. size; forms center hole. 


10. The finished cone is 
cemented to a corrugated 
rim of special cloth-like 
material for greater com- 
pliance at low frequencies. 
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11. The copper ribbon of 12. The coil is cemented 
the voice coil is wound to the apex of the cone. 
on small aluminum form. Knurled knob is removed. 
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14. Magnet assembly is 15. Speaker cone and coil 
placed between poles of are positioned in frame 
electromagnet and charged. which now holds magnet. 
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13. Various parts of speak- 
er magnet are assembled 
prior to magnetization. 


16. Each speaker is tested 
with signal generator for 
its audio reproduction. 


17. After tweeters are 
added to the large woofer, 
the entire assembly is 
ready to go into a finished 
enclosure designed for it. 
Note the crossover net- 


work on cabinet bottom. 
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Phono jacks carry 
signals in and out 
of the converter. 
Supply voltages 
connect at right. 
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A Six Meter Rig 
For Your Car 2 


By Don A. Smith, W3UZN 
. A companion to the transmitter described last 
month, this converter works through auto radio. 


= heart of the 6 meter converter is a printed circuit kit, 
which comes complete with printed board, all resistors, capaci- 
tors and pre-wound coils. Thus, it eliminates alignment, coil wind- 
ing and the problem of critical wiring. The two necessary jacks 
are also furnished. The unit is built on an LMB box to match the 
transmitter described last month. You can construct the con- 
verter for under $20.00 if everything is purchased new. 

A 6AKS5 is used as a broad-band RF amplifier and one half of 
a 6J6 for the mixer and one half as a crystal controlled oscillator. 
If you are going to use the converter with an auto receiver, order 
a 49.4 mc crystal with the kit so that the output of the converter 


Top view of easily 
assembled printed 
board reveals 
most components. 
Crystal is at upper 
right on the board. 
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PRINTED CIRCUIT 
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Follow this simple wiring guide for interconnections. Avoid excess heat on board while soldering. 


will be in the broadcast band. The au- 
thor wanted a converter which was free 
from “bugs” so the beginning amateur 
could duplicate his results without any 
problem. The printed circuit board is 
one of the major factors in eliminating 
these “bugs.” Wire lengths and place- 
ment at these frequencies can be a 
major problem. 

The cutout in the chassis should be 
made first. Simply drill a series of small 
holes around a pencil outline. Make the 
cutout about %4” smaller than the 
printed circuit board. Notice that the 
board has a band of metal foil around 
its outside edge. This is ground, so when 
you mount the board contact is made 
with the metal chassis. 

After you have drilled the small holes, 
the center will come out of the chassis. 
Take a flat file, and smooth the edges. 
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The printed circuit board is set in the 
cutout and centered. Mark the location 
of the four mounting holes and drill 
them. 

Mark and drill the holes for the two 
jacks and the terminal strip. Mount 
these parts. It is a good idea to use a 
rubber grommet in the hole where the 
wires run from the printed circuit board 
to the terminal strip. Now mount the 
parts on the printed circuit board and 
solder them. 

When the wiring of the printed circuit 

[Continued on page 101] 





PARTS LIST 


Printed board—FCV-! 6 meter converter kit, availa- 
ble from International Crystal Mfg. Co., 18 
North Lee, Oklahoma City, Oklahoma. 

Chassis—LMB aluminum case 7 138, 6'/4x3'/2x2'/,” 

Barrier strip—Cinch-Jones barrier strip, two- 





terminal. 
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Underside of chassis and printed board. Note how foil on edges of board contacts 
the edges of cutout in metal chassis. This establishes a common ground connection. 
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Schematic of printed board is shown within Top view of converter. Protective aluminum 
dotted lines and indicates parts in the kit. cage can be built or ordered with the kit. 
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The Electronic Brain 


ae Send in any questions on electronics. All queries 


will be answered either in this column or by mail. 


Ohmmeter Circuit 


Will you provide me with a circuit 
that will enable me to build an ohm- 
meter using a 0-50 microampere meter 
movement? A maximum resistance 
reading of 1 megohm would be satis- 
factory. 

Edwin Cole, Wethersfield, Conn. 


ZERO ADJUST 





Rx 
e (BATTERY) 
| TEST 
PRODS 

A 0-50 microampere meter can be 
made up into an excellent ohmmeter by 
connecting it in the simple circuit 
shown. 

We are providing you with a general 
circuit so that you can establish any 
range you wish. The applicable equation 
is: 





eRa 
R. = rE Ra 

where R. is the resistance to be meas- 
ured, e is the battery voltage, Rm is the 
resistance added in series with the 
meter to make it a high-resistance volt- 
meter, and R. is a zero adjust poten- 
tiometer. E is the meter reading with 
R. connected. 

Suppose you wanted to use a 3 volt 
battery (2 dry cells in series) . Since the 
0-50 microampere movement is a 20,000 
ohm-per-volt type, you would need 
60,000 ohms in series with the meter so 
that it would read full scale when the 
test prods were shorted. Using a 50,000 
ohm resistor in series with a 25,000 ohm 
potentiometer would then enable you to 
adjust for zero if the battery is a bit off 
rating. The ohmmeter could then be 
calibrated for various unknown resist- 
ances by using the equation or by sub- 
stituting known values for Rx. 
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Ham Antenna 


Can you provide me with construc- 
tional details for a 15-meter amateur 
transmitting antenna? 

Ed Crow, Pittsburgh, Pa. 


/-—11FT—>| b+ — 11 F T+} 









enuaee INSULATOR 
CONDUCTOR 
» 72 OHM 
COAXIAL CABLE 
SHIELD (ANY LENGTH) 





72 OHM 
TRANSMITTER 
OUTPUT 
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There are many different types of an- 
tennas and feeder systems suitable for 
use on the 15-meter amateur band. For 
the beginner—and we assume that you 
are just beginning since your letter men- 
tions that you are building a 25 watt 
transmitter—few antennas are as sim- 
ple, yet as satisfactory in performance, 
as the untuned, coaxially fed, half-wave 
dipole. This system is shown in the dia- 
gram. 

A horizontal dipole has its greatest di- 
rectivity broadside to the wire. Thus, if 
you are more interested in east and west 
communication, run your antenna north 
and south; similarly, good directivity to 
the north and south is obtained by ori- 
enting the half-wave dipole on an east- 
west line. This is not to say that you 
will not be able to work other directions 
beside the preferred ones; it merely 
means that your antenna will have the 
greatest gain in the directions indicated. 

The dimensions given in the diagram 
have been selected for the center of the 
15-meter band. An untuned antenna 
such as this should be coupled to the 
“cold” end of the output tank coil via a 
two-turn loop of stiff wire. 
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Volume Controls, RF Insulation 


(1) We have had considerable trouble 
with replacement volume controls re- 
cently. Even those of good manufacture 
tend to become noisy after short periods. 
Can something of a preventive nature 
be done about this? 

(2) On page 85 of the April issue of 
EI, a suggestion for using discarded 
ballpoint pen cases as bushings ap- 
peared. Can a portion of such a case be 
used in building home-made neutraliz- 
ing capacitors for a transmitter? 
James Fleetwood, Rockwell City, Iowa 


(1) The carbon composition used in 
potentiometers tends to powder with 
age, especially if dust is present to act 
as an abrasive when the resistor is put 
into service. An excellent precaution 
that many servicemen use before in- 
stalling doubtful units is to clean and 
lubricate the control with special com- 
bination solvent-oils such as General 
Cement Type 65-16 “Control Kleener” 

(2) This would be a risky procedure 
at best. Not many ballpoint pens are 
fabricated of RF insulating materials 
such as the polyethelenes and polysty- 
renes. In any case, it would be highly 
advisable to give a sample of the plastic 
an RF breakdown test by connecting a 
short section of it directly across the 
tuning capacitor or tank coil of a me- 
dium power transmitter (100 watts or 
so). Using clip leads, you might keep 
shortening the length of the plastic test 
strip until leakage becomes evident in 
the form of arcing or bubbling of the 
plastic. This will give you a reliable esti- 
mate of the RF resistance and break- 
down characteristics of the material. 


Interference From TV Set 


My television receiver produces a 
whistling noise in all the radios in my 
house making it difficult to record radio 
programs on tape when the TV set is on. 
Can you help me cure this? 

Michael Lacanski, Peoria, Iil. 


The whistling noise you hear is due to 
the horizontal sweep oscillator in your 
television receiver. When a TV set is 
poorly shielded, the 15,750 cps oscilla- 
tion radiates through the air for short 
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distances and is picked up by your re- 
ceiver. Very often, too, some of the 
15,750 cps signal reaches your radio 
through the AC lines that are common 
to both the radio and the TV set. As you 
mention in your letter, however, you 
can hear this whistle on your car radio 
and a portable radio that have no con- 
nection with the lines. Thus, your 
trouble is obviously due to radiation. 

There is only one way to cure this 
difficulty properly. You will have to 
shield your television receiver thor- 
oughly by building up a copper or 
aluminum screening case all around it. 
This means that the bottom and top of 
the receiver must be enclosed in the 
screening material as well as all four 
sides. When the enclosure is complete, 
run as short a lead as possible from the 
screen to a GOOD ground such as a cold 
water pipe or a six foot length of % inch 
pipe driven into the ground. 


Adding Headphones 


I should like a circuit that would per- 
mit me to connect my headphones to my 
all-wave receiver. The speaker should 
not operate when the headphones are 
working. 

W. J. Windham, Chicago, Illinois 


CLOSED CIRCUIT Coo 
JACK FOR PHONES 





OUTPUT 
TRANSFORMER 





PRI 














AUDIO 
OUTPUT 


B+ == 


The modifications consist of opening 
one lead going from the voice coil of the 
speaker to the secondary of the output 
transformer. If one lead in your receiver 
is grounded, break the ungrounded one 
and add the phone jack and a 10 ohm, 2 
watt carbon resistor. The phone jack 
may be mounted on the panel. 

When the phones are plugged in, the 
speaker circuit opens automatically. At 
the same time, the secondary of the out- 
put transformer is made to work into 
the 10 ohm resistor. 7 
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Fig. 1. Note the ZERO ADJ. knob 
on this VTVM. This is used to 
equalize the current flow through 
both tubes of the bridge circuit so 
that the meter reads zero when 
there is no input voltage across the 
probe and alligator ground clip. 








Fig. 2. The basic bridge circuit of a VTVM. Fig. 3. The voltage divider network in 
Note the individual current flow through the input section of the VTYM allows the 
each section of the dual triode used here. meter to select six voltage ranges. 
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Milt Kiver on 
Fiow to Use Meters-3 


How the vacuum tube voltmeter (VT¥VM) works, how 
to use it and why it is more accurate than VOM's. 


HE vacuum-tube voltmeter or VTVM employs a vacuum tube 
amplifier internally to provide the instrument with a very high 
input impedance and a sensitivity that exceeds that of a VOM. 
The basic circuit which is employed most widely in vacuum- 
tube voltmeters is the balanced bridge shown in Fig. 2. Here, two 
triodes are utilized, with the input voltage applied to the grid of 
one tube, V1A, while the grid of the second triode, V1B, is perma- 
nently connected to ground. 

Let us assume that the grid of V1A is also grounded, this rep- 
resenting a condition of zero input voltage. The current for V1A 
will flow from cathode to plate of this tube, through R3 until the 
center arm is reached and then to B+ of the power supply. In 
the power supply, the current flows to ground and then up 


Fig. 4. This VTVM has a zero center scale for Fig. 5. The resistor network for ohmmeter sec- 
convenience. The DC probe in front has tion is identified by multiplier. Meter read- 
high resistance, reduces losses in leads. ing times multiplier gives resistance in ohms. 
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Interior view of VTVM with range selector switch out. Note how precision resistors are mounted. 


through R1 to the cathode of V1A. The 
flow of this current, Il, through Rl 
causes point A to become positive with 
respect to ground. 

V1B develops its own current, I2 in 
Fig. 2, and this current flows from the 
cathode of this tube to plate, then 
through R3 to the center arm, and from 
here to B+ of the power supply. I2 
travels through the power supply to 
ground and then up through R2 to the 
cathode of V1B. As before, the flow of 
current through R2 causes point B to 
become positive with respect to ground. 

Now, both points A and B are positive 
and if V1A and V1B were identical, both 
points would possess exactly similar 
positive potentials. In this case, meter 
M would have the same positive pres- 
sure applied to both its terminals and 
consequently it would read zero. 

However, such ideal conditions are 
never quite realized and one point will 
be slightly more positive than the other. 
This will cause the meter needle to de- 
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flect. To “zero the meter” and thus bring 
both branches of the circuit into bal- 
ance, variable resistor R3 is adjusted. 
Through this variation, the currents 
through V1A and V1B can be manipu- 
lated until points A and B possess the 
same positive potentials. At this point 
the meter needle will be at zero. 

R3 is the knob on the front panel of a 
VTVM which is labeled “Zero Adjust.” 
See Fig. 1. 

To employ the bridge circuit to meas- 
ure voltages, assume that a small posi- 
tive voltage is applied to the grid of 
V1A. This will increase the current 
flowing in this tube and cause point A 
to become more positive. This will force 
the needle of meter M to deflect up 
scale, away from the zero mark. For a 
greater positive voltage, a greater meter 
deflection will be obtained; for a smaller 
positive voltage, the deflection will be 
less. Thus, the meter scale can be cali- 
brated directly in volts. 

If a negative voltage is applied to the 
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Fig. 6. Paralleling 1 megokhm with 


grid of V1A, point A will become less 
positive and the meter needle will de- 
flect in the opposite direction, or to the 
left. Since in most instruments the zero 
position is already as far to the left as 
the pointer normally goes, applying a 
negative voltage to the VITVM would 
drive the needle off scale. To have the 
needle move up scale for negative volt- 
ages, either the leads can be reversed or 
a switch can be incorporated which does 
this internally. 

Thus, most VTVM’s, like the one in 
Fig. 1, have a +DC VOLTS position of 
the FUNCTION switch and a —DC 
VOLTS position. 

The zero adjustment should be 
checked whenever the range is changed. 
A number of VTVM’s (like the one in 
Fig. 4) contain provision for positioning 
the needle at the center of the scale 
when no voltage is being applied to the 
instrument. Internally, this is accom- 
plished by unbalancing the bridge until 
point A (Fig..2) is made sufficiently 
positive to deflect the needle to the cen- 


ter of the scale. If negative voltages are 
now applied to the unit, the needle will 
swing to the left of center by an amount 
proportional to the voltage. Positive 
voltages will swing the meter needle to 
the right of center. 

To measure a variety or range of volt- 
ages with a VTVM, a voltage divider 
circuit is placed aeross the input to the 
meter, as shown in Fig. 3. The probe it- 
self, which makes contact with the 
voltage to be measured, contains a re- 
sistance of 1.33 megohms. This is then 
followed by resistors R2-R7 and if all 
the resistance values are added up, a 
total of 13.33 megohms is obtained. This 
input resistance remains unchanged no 
matter what the voltage to be measured. 

Notice in Fig. 3 that as the voltage to 
be measured rises, the grid of V1A (of 
Fig. 2) is moved lower and lower on the 
voltage divider chain. Thus, we insert 
more and more resistance between the 
voltage and V1A and this prevents too 
much voltage being applied to the grid. 

[Continued on page 93] 
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low resistance 





meter makes reading inaccurate, see text 











Gray Turntable HSK-33 





E / kit report 


Stereo demands no vertical movement. That's why 
this platter is belt-driven from hysteresis motor. 


SS 3344 rpm hi-fi turntable kit can be bought from Gray 
Manufacturing Co., 16 Arbor St., Hartford 1, Conn., for $49.50. 
Price does not include pre-cut base kit ($14.95). Platter is driven 
by stretch-limited belt to reduce rumble, but the adjustment of 
this belt on motor shaft is a bit tricky. Assembly time: about 
one-half hour, after checking instructions, parts and getting or- 
ganized. $ 


1. Parts are few and easy to identify. First 2. Gather all necessary tools. You'll need 
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step is to read instruction booklet carefully. 


3. Capacitor and terminal strip are set with 
single screw. Note platter shaft bearing. 


a Phillips screw driver to mount motor piate. 







4. Motor is mounted temporarily with screws 
and shock mounts. Screws are adjusted later. 
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All set to receive tone 
arm, Gray turntable is 
completely assembled 
and mounted on base 
veneered with Formica. 
Gray SAK-12 tone arm 
kit is designed for both 
stereo and monophonic 
cartridges. It is $23.95. 


5. Solder joints are few. Switch leads must be 
long enough to reach base mounting position. 





crews 
later. 


rated 





7. Choose convenient spot, drill hole for on- 
off switch. Electric drill is best for Formica. 
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6. Bearing, motor should not rest on bench. 
Pieces of 2x4, file boxes make good supports. 











8. Here is uncluttered underside of completed 
turntable. Tone arm has not yet been mounted. 
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SHIPPED ON APPROVAL 


an IN-CIRCUIT CONDENSER TESTER THAT DOES THE WHOLE JOB! 


IN-CIRCUIT CONDENSER TESTE 


The CT-1 actually steps in and takes over where all other in-circuit condensers fail. The ingenious 
application of a dual bridge principle gives the CT-1 a tremendous range of operation . .. and makes 


it an absolute ‘must’ for every serviceman 


in-circuit checks: 


~“ Quality of over 60% of all condensers even with Cir- 
cuit shunt resistance ... (This includes leakage, 
shorts, opens, intermittents) 

“ Value of all condensers from 200 mmfd. to .5 mfd. 

“ Quality of all electrolytic condensers (the ability t 
hold a charge) 

“ Transformer, socket and wiring leakage capacity 


OUTSTANDING FEATURES 


® Uitra-sensitive 2 tube drift-free circuitry 


® Muiti-color direct scale readings for both qual- 
ity and value . . . in-circuit or out-of-circuit 


® simultaneous readings of circuit capacity and 
circuit resistance 


® Built-in hi-leakage indicator sensitive to over 
300 megohms 


® Cannot damage circuit components 


® Electronic eye balance indicator for even 
greater accuracy 


® isolated power line 


Model 
CT-1 


out-of-circuit checks: 


“ Quality of 100% of all condensers . . . (This includes 
leakage, shorts, opens and intermittents) 

~ Value of all condensers from 50 mmfd. to .5 mfd. 

“ Quality of all electrolytic condensers (the ability toe 
hold a charge) 

“ High resistance leakage up to 300 megohms 
New or unknown condensers . . . transformer, socket, 
component and wiring leakage capacity 





WHY THE CT-1 SURPASSES 
ALL OTHERS IN THE FIELD 





mertone finish 
steel case 
complete with 
test leads... 
only 


SIZE: W--6” 
H-7" D-3%4" 





IN-CIRCUIT RECT IFIER TESTER 


Model SRT-1 


ks all wer rectifiers 
ware hether ~ 


in-circuit 
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actness, ported 
manufacturers are 
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employing sele 
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THE SRT-1 cuca POWER 
In- 
OF CIRCUIT WITH 100% EFFECTIVE: 


RECTIFIERS 
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IF SATISFIED 


‘ 


INSTRUMENTS ARE ALL GUARANTEED FOR ONE FULL YEAR 


All CENTURY instruments are so brilliantly engineered and. so durably constructed of top 


Z2— _ quality components that all Carry an ironclad guarantee against defective parts and work 
manship for one full year. 








— a in) oe ee 


Convince yourself at no risk that CENTURY instruments are indispensable 
in your every day work. Send for instruments of your choice without obliga- 


FO R 10 D AY 444 T R I A L tion try them for 10 days before your buy only then, when satisfied 


pay in easy-to-buy monthly installments without any financing or carrying charg c 
Battery Operated 


reek ie peck WACUUM TUBE VOLT METER 


yew 
WITH LARGE EASY-TO-READ 6” METER — 


featuring the sensational new MULTI-PROBE - patent Pending 
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes 


@ DC Probe © AC-Ohms Probe © Lo-Cap Probe © RF Probe 


The VT-1 1s a tremendous achievement in test equipment. With its unique MULTI-PROBE it will do 
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you 
have to cart around a maze of entangled cables, lose time alternating cables or hunting for a mis- 
placed probe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time- 
saving jobs. A special holder on side of case keeps MULTI-PROBE firmly in place ready for use. 


FUNCTIONS OUTSTANDING FEATURES 


Model 
VT-1 


DC VOLTMETER.. . witi measure D.C. down to 


1.5 volts full scale with minimum circuit loading, 
and give accurate readings of scale divisions as low 
as .025 voits . . . Will measure low AGC and oscillator 
bias voltages from .1 volts or less up to 1500 volts 
with it lab y y on all ranges... 
Zero center provided for all balancing measurements 
such as discriminator, ratio detector alignment and 
hi-fi amplifier balancing. 


AC VOLTMETER ... True Peak-to-Peak measure- 
ments as low as 3 volts of any wave form including 
TV sync, deflection voltages, video pulses, distortion 
in hi-fi amplifiers, AGC and color TV gating pulses . . . 
Scale divisions are easily read down to .1 volts... 
Measures RMS at 1/20th the circuit loading of a 
V.0.M. ... Unlike most other V.T.V.M.s there is no 
loss in accuracy on the lowest AC range. 


ELECTRONIC OHMETER __. measures from 0 
to 1000 megohms . . . Scale divisions are easily read 
down to .2 ohms . . . Will measure resistance values 
from .2 ohms to one billion ohms . . . Will detect 
high resistance leakage in electrolytic and by-pass 
condensers. 


RF and LO-CAP MEASUREMENTS .. . 
With these extra VT-1 functions you can measufe 
voltages in extremely high-impedance circuits such 








@ Completely portable — self powered with long life 
batteries — permits use everywhere @ New advanced 
pentode amplifier circuit assures amazingly low battery 
drain @ Large 6” 100-microampere meter, many times 
more sensitive than meters used in most V.T.V.M.'s @ 
t tory y per — 2% of full scale 
on DC, 5% of full scale on AC @ Simplified multi-color 
easy-to-read 4-scale meter @ No heat operation assures 
rigid stability and accuracy @ immune to power line 
fluctuati @ Amplifier rectifier circuit with frequency 

ted att tor — a feature found only in costly 
ae instruments @ Meter completely isolated — 
practically burn-out proof @ Hand-crafted circuitry 
eliminates the service headaches of printed circuitry @ 
1% resistors used for per t y Separat 
RF ground return for low-loss RF measurement @ Micro- 
phone type co-axial t o itching cover pro- 
tects instrument face — snaps on and off instantly. 


SPECIFICATIONS 


BC Velts — 0 to 1.5/6/30/150/300/600/1500 volts 

AC Volts (RMS and Peak-te-Peak) — 0 to 3/12/60/300/1200 volts 

Ohms — 0 to a billion ohms, 10 ohms center scale — Rx1/10/100/1K/10K/ 
100K/1M 

RF — Peak reading demodulator supplied for use on ali DC ranges 

Zere Center — available on all DC volt ranges with zero at mid-scale 

Decibels — from —10 Db to +10/22/36/50/62 based on the Dbm unit: ODb- 














H-9” 
D-4%" 





Model VT-1 — fully wired and 
calibrated, housed in hand- 
some hammertone finish steel 
case, complete with MULTI- 
PROBE.and thor- 

ough instruction 

manual covering $ 50 
all the applica- Net 
tions in detail. 


as syne and AGC pulses, driving saw tooth voltages, IMW in GOO ohms 
color TV gating pulses, mixer output levels, 1.F. impedance — 11 _aam DC, 1 megohm AC, 10 megohms Lo-Cap 
stage-by-stage gain and detector*inputs. input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap 


CENTURY’S extremely low prices are made possible because 
you are buying direct from the manufacturer. 


FAST-CHECK TUBE TESTER 


Model 

Simply set two controls . . . insert tube ‘ vin 
a ... and press quality butten t 

any of over 7 ae q on to test 

pistons 7 oe oe completely, accurately . . . IN JUST SECONDS! 


servicing ti .Mow using the FAST-CHECK in thei i 

by selling more tubes with ween aing py ay Call-backs and increasing their dollar esetns 
- ' 

chose the FAST-CHECK above all other tuce’ = for yourself at no risk why so many servicemen 


ters. 
PICTURE TUBE TEST ADAPTER aa 
INCLUDED WITH FAST-CHECK RANGE OF OPERATION 


Enables you to check ail Checks quality of over 700 tub. 

- J es ‘ : 
picture tubes (including ced dynamic cathode emission teat This covers’ —F 
the new short-neck 110 Tt of all tubes in use today, including the newest seronstnn 
degree type) for cathode coguiatonn meats plate-voilt tubes. OZ4s, magic eye ' toben, one 
emission, shorts and life - Checks for inter-eloment shone ant chases *” ‘oreign tubes. 
expectancy ... also to reju- Checks for gas conten jeakage. 


venate weak picture tubes. ~ Checks for fie-expoctancy. 


SPECIFICATIONS 


quired instead of banks of swi 
chart listing over 700 tube ay 
Chart replacement @ Checks each sec- 
i “Bad” on the meter scale 
t © 7-pin and 9-pin straighteners 
= emere Sitive available, yet rugged — full 
er for low current tubes e@ Compensation for 
Ae ay Fe 3 Pp. as and short jewel indi ine isolated — 
om z ed aluminum panel. vindemes = 
be eT nat Cheek Dositively cannot become obsolete 
ure tube types as they come out. New tube ‘tisti 


@ No time i 

on conventional tester: > 
located inside cover. " ew 
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no shock hazards e Long 


NOTE: 


Model FC-2 — housed i 7 
rubbed oak carrying case = 
plete with CRT adapter 








circuitry is engi to 
Mgs are furnished Periodically at no cost. 





CENTURY ELECTRONICS CO., INC. 


CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 410, Mineola, New York 


i ial. isfied | agree to pay 
Please rush the instruments checked for a 10 day free trial. If satis 
Model CT-1 In-Circait Condenser Tester $34.50 the down payment within 10 days and the monthly Pn a age tas vay Ap 
CO) $8.50 within 10 days. Balance $5 monthly for S months. completely satisfied | will return the instruments within 10 7 ner ACING 
oO Mode! SRT-1 in-Circuit Rectifier Tester h— «4 further obligation. It is understood there will be NO INTE or 
"50 within 10 days. Balance $5 monthly for 5 s. 
. so 


charges added. 
sae within 10 ays. otance $5 monthly fer 4 cote. 
(Bets idee Date patance $11 monthly fr 4 months 
Model FE-2 a neck ce Sit monthly (or S months 
Prices Net F.0.8. Mineola, N. Y. 
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Made In Japan 


Continued from page 46 


the telephone. If a burglar enters the 
guarded premises, the machine auto- 
matically—and silently—dials the po- 
lice and repeats over and over again a 
recorded message including the address 
of the place. In case of fire, the machine 
calls the fire department. It only costs 
$261 in Japan. 

What would happen if the Japanese 
started shipping color TV sets to this 
country? My knowledge of the Ameri- 
can electronics industry and my tours of 
Japan have convinced me that if the 
prices of color TV receivers drop to a 
level at which the great mass of Ameri- 
can families will rush to buy them, the 
sets will be imported from Japan. 

Using the difference in price between 
American transistor radios and the 
Japanese models that are taking over 
the market as a guide, high-quality 
Japanese color consoles might be sold 
in the United States as low as $250. This 
is just one-half the suggested list price 
for the most inexpensive color set made 
by RCA. 

General Electric has recently an- 
nounced that color TV is going no place 
at present. But Admiral has gone back 
into the manufacture of color sets. 
There seems to be some confusion. Does 
the American consumer want color TV 
or doesn’t he? I think he would want it 
— if the price were right. 

I urged my many Japanese friends, 
as well as those government officials 
concerned, to standardize on a 21” color 
picture tube. My argument was that the 
only way for color TV to become a pay- 
ing proposition in Japan was through 
heavy exports of the same sets to 
America. At present they have agreed 
on a 17” tube, which is more than ade- 
quate for the small Japanese equivalent 
of our living room. 

However, I believe that the Japanese 
electronics industry will go to a 21” 
color set within the next year or so, 
since that is the only size that can sell 
a color set in the U. S. The increase in 
picture size would take little effort since 
it doesn’t cost very much more to make 


a 21” color set than a 17-incher. Inci- 
dentally, the pictures on the Japanese 
TV sets I have watched are excellent. 

There’s a lot of grumbling in the 
American electronics industry about 
Japanese imports, although many 
American manufacturers are buying 
Japanese transistors, tubes and parts to 
incorporate in their own finished prod- 
ucts. Some Americans are calling for 
protective tariffs against Japanese elec- 
tronic goods in an effort to tax them 
right out of the American market. I 
think that would be a costly mistake. 

First of all, it would mean loss of the 
substantial Japanese market for Ameri- 
can instruments and high-grade compo- 
nents. More important, the Japanese are 
our good friends and staunch allies. 
Let’s keep them that way by competing 
only with new ideas and automatic pro- 
duction, instead of through tariffs or 
quotas. In this competition some Ameri- 
can companies may lose a few rounds 
because the Japanese have undoubtedly 
appealed to the American consumer 
with the one thing the consumer under- 
stands best—low prices. But I am con- 
vinced that these imports will only 
stimulate, not ruin, the American elec- 
tronics industry. -@- 


Make A Printed Circuit 


Continued from page 36 


for component leads. It is cleaned with 
steel wool once again to provide a shiny 
copper surface that takes solder easily. 

Final assembly is similar to the con- 
struction of a kit with printed boards. 
Parts are pushed through the _ holes, 
their leads bent, clipped and soldered to 
the board. Don’t apply too much heat 
or the foil will lift from the board. Ex- 
cess solder flux can be dissolved away 
with alcohol. If desired, the circuit may 
be protected with lacquer or acrylic 
spray. 

Among the printed circuit kits on the 
market are units by Techniques Inc., 
and Kepro. Both are distributed by the 
large electronic mail order houses, who 
also supply accessories and individual 
items such as etchant, resist and copper 
clad boards.-§- 
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Continued from page 61 


ful to the hobbyist and technician is 
the “signal tracer.” Basically, it is an 
amplifier that feeds its own built-in 
speaker. In some models, visual indi- 
cators such as magic-eye tubes, are 
provided. The tracer enables you to 
explore, stage by stage, through a set 
and serves as a substitute for the por- 
tion of the set following any given point 
to which it is connected by means of a 
probe. Kits cost about $20, wired 
models a bit under $40. 












Precise 
(model 630) 





Lafayette 
(mode! LSG-50) 


Heathkit 
(model TS 4A) 


Knight-kit 
(model 83 YX 123) 


Sweep generators, used for aligning TV sets, 
hi-fi tuners, are handy all-purpose units. 
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AC voltages are measured by a 
VTVM by first rectifying the AC volt- 
age to DC and then measuring this DC 
voltage in the same way as any other 
DC voltage. 

The ohmmeter section of a VITVM is 
shown in Fig. 5. The small battery (a 
1.34 volt unit) is used to supply the po- 
tential. This potential, when applied to 
the grid of V1A, is sufficient to cause 
full scale deflection of the meter. A 
variable front panel control, marked 
“Ohms Adj,” permits the operator to 
accurately position the meter needle so 
that it stops directly over the final right- 
hand marking of the “Ohm” scale. In 
Fig. 2, this adjustment is the 1000 ohm 
variable resistor in series with the 
meter. This control is adjusted with no 
resistor connected between the OHMS 
and the COMMON terminals of the 
meter and with the leads from these 
terminals not touching. The needle posi- 
tion at the other end of the scale (i.e., 
zero) should also be checked with the 
meter leads shorting together. The 
“Zero Adjust” knob is used this time to 
bring the needle directly over the zero 
line. 

When the resistance under test is con- 
nected between the COMMON and 
OHMS test leads, a voltage divider cir- 
cuit is produced consisting of the 1.34 
volt battery in series with one of the 
standard resistors R1 to R7 and the re- 
sistor under test. The voltage across the 
unknown resistor is proportional to its 
resistance. This voltage is applied to the 
grid of V1A of the bridge circuit and it 
produces a meter deflection propor- 
tional to the unknown resistance. 

When the ohmmeter is not in use, the 
meter needle remains at the extreme 
right-hand side of the scale at the 
“INF.” mark. This is opposite to its rest- 
ing position when in use on other scales, 
such as volts or milliamperes. 

VTVM’s also come with an RF probe, 
which is essentially a rectifier and is de- 
signed to first rectify high frequency 
signals and then measure their value. 
High voltage probes are also available 
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Superior’s New Model 77 


VACUUM TUBE VOLTMETER 


WITH NEW 6” FULL-VIEW METER 


Compare it to any peak-to-peak V. T. V. M. 
made by any other manufacturer at any price! 


Model 77 completely wired and calibrated ,~ Model 77 uses a selenium-rectified power 
with accessories (including probe, test supply resulting in less heat and thus re- 










leads and A patente carrying case) sells for 
only $42. 

- Model — ‘employs a sensitive six inch 
meter. Extra large meter scale enables us 
to print all calibrations in large easy-to- 
read type. 

» Model 77 uses new improved SICO printed 
circuitry. 

Model 77 employs a 12AU7 as D.C. ampli- 
fier and two 9006's as peak-to-peak voltage 
rectifiers to assure maximum stability. 











Model 77—VACUUM TUBE VOLT- 
METER . . . Total Price $42.50 — 





ducing possibility of damage or value 
changes of delicate components. 


»’ Model 77 meter is virtually burn-out proof. 


The sensitive 400 microampere meter is 
isolated from the measuring circuit by a 
balanced push-pull amplifier. 


Model 77 uses selected 1% zero temperature 


coefficient resistors as multipliers. This 
assures unchanging accurate readings on 
all ranges. 


Terms: $12.50 after 10 day trial, 
then $6.00 monthly for 5 months. 








AS A DC VOLTMETER: 


The Model 77 is indispensable in Hi-Fi 
Amplifier servicing and a must for Black 


Specifications 

e DC VOLTS — 0 2 te 3/18/70 / 200 (200/700 2, 500 volts at 11 megohms input resistance. 
e AC VOLTS (RMS) — 0 to 3/15/75/150/300/750/1,500 Volts. e AC VOLTS (Peak to 
Peak)—0 to 8/40/200/400/800/2,000 volts. e ELECTRONIC OHMMETER—0 to 1,000 
ohms/100,000 ohms/1 megohm/10 megohms/100 

: —10 db to + 18 db + 10 db to + 38 db. 
All based on 0 db = .006 watts (6 mw) into a 500 ohm line (1.73v). 
CENTER METER — For discriminator alignment with full scale range of 0 to 1.5/ 


and White and color TV Receiver servic- 
ing where circuit loading cannot be 
tolerated. 


AS AN ELECTRONIC OHMMETER: 


Because of its wide range of measure- 
ment leaky capacitors show up glaringly. 
Because of its sensitivity and low loading. 
intermittents are easily found, isolated 
and repaired 


AS AN AC VOLTMETER: 


Measures RMS values if sine wave, and 
-to-peak value if complex wave. 
edestal voltages that determine the 
— level in TV receivers are easily 
read. 


7.5/37.5/75/150/375/750 volts at 11 megohms input resistance. 


Comes complete with 
operating instructions. 
probe.leads, a 
—— 

. Gpaman os on he 
ize volt 6@ cycle. Only. 
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Superior’s New Model TV-50A GENQMETER 


7 Signal Generators in One! 


VRE. Signal Generator for A.M. ¥ Bor Generator 

VRE. Signal Generator for F.M. ¥ Cross Hatch Generator 

V Audio Frequency Generator V Color Dot Pattern Generator 
V Marker Generator 


This versatile All-Inclusive GENERATOR Provides ALL 
the Outputs for Servicing: 


A.M. Radio @ F.M. Radio e Amplifiers ¢ Black and White TV 
Color TV 

R. F. SIGNAL GENERATOR: The Model VARIABLE AUDIO FREQUENCY GEN- 
TV-50A Genometer provides complete ERATOR: In addition to a fixed 400 
coverage for A.M. and F.M. alignment. cycle sine-wave audio, the Model TV- 
Generates Radio Frequencies from 100 SOA Genometer provides a variable 300 
Kilocycles to 60 Megacycles on funda- cycle to 20,000 cycle peaked wave 
mentals and from 60 Megacycles to 180 audio signal. 

Megacycles on powerful harmonics. 








Model TV-SOA GENOMETER ... 
Total Price $47.50—Terms: $11.50 
after 10 day trial, then $6.00 
monthly for 6 months. 





BAR GENERATOR: The Model 


CROSS HATCH GENERATOR: The Model 
TV-50A Genometer will project a cross- 
hatch pattern on any TV picture tube. 
The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to 
provide a stable cross-hatch effect. 


TV-50A projects an actual Bar 
Pattern on any TV Receiver 
Screen. Patterns will consist of 
4 to 16 horizontal bars or 7 to 
20 vertical bars. 


DOT PATTERN GENERATOR (FOR COLOR TV) 
Although you will be able to use most of your 
regular standard equipment for servicing Color TV, 
the one addition which is a ‘“‘must”’ is a Dot Pattern 
Generator. The Dot Pattern projected on any color 
TV Receiver tube by the Model TV-50A will enable 
you to adjust for proper color convergence. 





MARKER GENERATOR: The Model TV-50A inciudes all the most 


frequently marker points. The following markers are pro- 
n= 189 Ke., 262.5 Ke., Ke., 600 Kc., 1000 Ke., 1400 Ke., 1 
-, 2000 Ke., 2500 Ke., 3579 Ke., 4.5 Mc., 5 Mc., 10.7 Mec., (3579 Ke. 


; “the color burst frequency). 
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The Model TV-SOA 
lutely complete with shielded leads 
and operating instructions. 


comes abso- 


47" 


Only 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 
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perior’s New Model 70 UTILITY TESTER® 


ror REPAIRING ALL ELECTRICAL APPLIANCES 
and AUTOMOBILE CIRCUITS 


As an electrical trouble shooter the Model 70: 
© Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, 
Refrigerators, Lamps, Fluorescents, Switches, Thermostats, etc. 
e Sagpenee A.C. and ys Voltages, A.C. ~~ D.C. Current, Sagetunenn, Sas Leakages, etc. 
© Will measure curren tion w appliance operation 
° dneguperates © nny = the aon mee eniet ih 2 measure a 
resistances a commeny © used in electrical appliances, motors, etc. 
® Leakage detecting circuit will indicate continuity from zero ohms to 5 megohms 
(5,000,000 ohms). 
As an Automotive Tester the Model 70 will test: 


® Both 6 Volt and 12 Volt Storage Batteries ¢ Generators © Starters © Distributors 
® Ignition Coils © Regulators ¢ Relays ¢ Circuit Breakers © Cigarette Lighters * Stop 
Lights ¢ Condensers ¢ Directional Signal Systems © All Lamps and Bulbs © Fuses 
* Heating Systems ¢ Horns ¢ Also will locate poor grounds, breaks in wiring, poor 
connections, etc. 


INCLUDED FREE This 64-page book—practically a condensed 


‘ourse in electricity. rn by doing. 

. Learn Model 70 comes com- 
Just read the —— ponies list of contents: What plete with 64 page book 
is electricity? e ed version of Ohms Law ¢ ‘ang $1 

What is TE, ; mpnntined wattage quarts e How 


to measure voltage, current, resistance and leakage e 
How to test all electrical ——Ss 3 al motors 
> 





Model 70—UTILITY TESTER 
Total Price...$15.85 — 
Terms: $3.85 after 10 day 
trial, then $4.00 monthly for 

months, if satisfactory. 
Otherwise return, no ex- 
a planation necessary. 


using a simplified trouble-shooting techniq 
e How to trace trouble in the electfical oon and 
parts in automobiles and trucks. 


Superior’s New Model 82A A truly do-it-yourself type 


TUBE TESTER 


TEST ANY TUBE IN IO SECONDS FLAT! 


Insert it inte a num- 


Turn the filament bered socket as desig- Prees down 
selector switch to pesi- (2) nated on our snari(3) Gee Ge —_ 
thon specified. (over 600 types in- anes 

cluded). 


THAT'S ALL! Read emission quality direct on bad-good meter scale. 


pega | of this Model was delayed a full 
FEATURES: ear pending careful study by Superior’s en- 


; gineering staff of this new method of testing 
Model 82A—Tube Tester Sante oe Ge whe t' x. Tests OZ4 and tu Jow mrice mislead vou! 
fated Peles ____ $36.50 with ed +. Pp new 4” meter Were cla: Model 82A will outperform similar 





































. mos = = pL - 4 — = ay Fg units © offer to sh a a 
‘erms: ter y trial, e Use r e offer ship on our examine 
then $6.00 month! for 5 months socketa perm mits A, , t._ A popular tube ose betore you" buy policy. Only 
if satisfactory. C =e Scale meter ts testing of low ‘current Model 82A comes aie § 
turn, no explanation necessary. tubes. « AS 9 pin straight — mommies on in handsome, portable 50 
ms of m en 
ai simultaneously. « Ultrasensitive eax, S#4dle-Stitched Texon a 
- bE vemneeen will indicate leakage up to 5 Gate Tube Adapter avail- 
for $5.50 additional) 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER —NO C0. D. 











or ae ee a a ee eee to. 
ments on this or f MOSS ELECTRONIC, INC. O Meéel 77......... Total Price $42.50 
— oS Dept. D-663, 3849 Tenth Ave., New York 34, N. Y. meni tors ont a 
If completely satisfied Please send me the units checked on op eugeonal, If ( Model TV-50A .....Total Price $47.50 | 
2 letely satisfied I will pay on the terms specified 
then send down. pay- | ith no interest or finance ch added. Otherwise, Sli.se within 16 days. Batames 05.58 
ment and pay bal- I will return after a 10 day positively cancelling | 
ance as indicated on | al further obligation. OC Medel 7@ . Total Price $15.85 
coupon. No Interest $3.85 ‘within 10 days. Balance $4.00 | 
Senda i II - ps. vse bast ceencav aan eecaie eeab ane ahaaieeeeCareerons pn for 3 —— 
act Eherges (0 Model 82A......... Price $36.50 | 
aCe eee eer Ts $6.50 =... 10 PE gs Balance $6.00 
pletely satisfied re- j monthly for § months. | 
turn unit to us, no GEE Ssecdessvcesenesus essen a GIR cccones 0 Include Model 82A.Picture Tube 
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and these are designed to enable the in- 
strument to measure voltages as high as 
50,000 volts or more. These probes are 
similar to the DC probe shown in Fig. 3 
except that their internal resistor (or 
series of resistors) is high enough to 
reduce the high voltages being meas- 
ured to levels that the regular voltage 
divider network can handle. 


Why VTVM’s Give More Accurate 
Voltage Readings 

Mention has been made of the fact 
that the internal input resistance of a 
VTVM is far higher than the input re- 
sistance of a VOM. This is a particularly 
desirable feature because the higher the 
input resistance of the meter, the less 
loading effect it is likely to have on any 
circuit where measurements are to be 
made. 

As an illustration of the effect that a 
voltmeter can have on the voltages in a 
circuit being measured, consider the 
simple circuit shown in Fig. 6A. Here, 
100 volts are being applied to two 1 meg- 
ohm resistors, Rl and R2. Now, if we 
were to measure the voltage across 
either of these resistances, 50 volts 
should be indicated; however, let us 
take three meters with three different 
input impedances and see what the 
actual reading does become. We will use 
a 1,000 ohms-per-volt VOM, a 20,000 
ohms-per-volt VOM, and a VTVM with 
an input impedance of 15 megohms. 

Starting with the 1,000 ohms-per-volt 
VOM, this should be turned to its 50V 
scale (in anticipation of the voltage to 
be measured). On this scale, the VOM 
has an input impedance of 50 « 1,000 or 
50,000 ohms. Therefore, let us represent 
this 1,000 ohms-per-volt VOM by a 
50,000-ohm resistor connected across 
R2. See Fig. 6B. Now, if we place 50,000 
ohms across 1 megohm, the total resist- 
ance of the combination is given by the 
formula: 


Rl x R2 


R1 X R2 4p (1,000,000) x (50,000) 
Rl + R2 


1,000,000 + 50,000 


Using this formula, we find that the 
parallel resistance of R2 and the 50,000 
ohm resistance presented by the VOM 
is 47,619 ohms. Thus, the circuit now 
appears as shown in Fig. 6C. The 100 
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volts will now distribute itself so that 
R1 receives close to 95 volts, while only 
5 volts will appear across the parallel 
combination of R2 and the VOM. Since 
only 5 volts is applied across the meter, 
that is all it will indicate. 

Now, let us replace the 1,000 ohms- 
per-volt VOM by a 20,000 ohms-per-volt 
VOM. Again, let us assume 50 volts 
across R2 and assume the VOM is set to 
this range. The meter input impedance 
will be 50 « 20,000 ohms or one meg- 
ohm. The circuit now appears as shown 
in Fig. 6D, with the VOM represented 
by a 1 megohm resistor in parallel with 
R2. 

The combined resistance of R2 and 
the VOM now becomes 500,000 ohms, 
again obtained by using the formula 
given. Hence the circuit consists of 
Rl (one megohm) and 500,000 ohms 
from the parallel combinations of R2 
and the VOM. With this setup, the 100 
volts will distribute itself so that 66% 
volts appear across Rl and 33% volts 
appear across the meter and would be 
so indicated. While this is still consider- 
ably below the 50 volts that actually do 
appear across R2 in the absence of the 
meter, it is still a lot closer to 50 volts 
than the value indicated when a 1,000 
ohms-per-volt VOM is employed for the 
measurement. 

Finally, let us place a VTVM, with an 
input resistance of 15 megohms, across 
R2. The parallel combination of 1 meg- 
ohm from R2 and 15 megohms from the 
VTVM will leave the total impedance 
presented by this combination fairly 
close to 1 megohm. Consequently, the 
circuit will be relatively undisturbed 
and the VTVM will record the 50 volts 
appearing across R2. 

By this simple illustration, we can see 
what a profound effect a voltmeter will 
have on the circuit if its impedance is 
close to the impedance of the circuit 
where the voltage is being measured. It 
is important to keep this limitation in 
mind whenever a VOM or VTVM is 
used. VOM’s can provide correct read- 
ings in low resistance circuits or in high 
resistance circuits when the voltage to 
be measured is similarly very high. 
VTVM’s will give accurate readings in 
high or low resistance circuits. - o 


Electronics Illustrated 





Feeseseu es s2ee8e8e8e2888228822 


>) 
ww 


XUM 


This 54-Page Book is a Gold Mine 


—Send for it Immediately! 


REVEALS HOW YOU CAN GAIN QUICKER 
SUCCESS AND ASSURE A WELL-PAID CAREER 


TD) =] Si eon gfe). [lot 


... let us show you how to have a bright career in 







Electronics — Communications — Manufacturing — Guided Missiles— Radar 
instrumentation — Computers — Automation — Astronautics 
Servomechanisms — Aeronautical Electronics — Telemetering 


QUALIFY FOR A SECURE CAREER, NOT JUST 
ANOTHER JOB 
It’s the “‘Age of Electronics!’ Men with advanced tech- 
nological knowledge are in crucial demand. But there’s 
no place for the mediocre man. Why take chances with 
your future? Why not begin now to qualify for an 
important position next year—or even sooner?! 


ELECTRONICS HAS GOOD PAYING JOBS FOR 


TRAINED MEN LIKE YOU! 
And only technically educated men can fill them. You 
can get your share, if you take time now to gain that 
indispensable advanced technical knowledge. 
CREI offers you advanced, professional home study edu- 
cation in Electronic Engineering Technology, including 
SERVOMECHANISMS; COMPUTERS; RADAR; AU- 
TOMATION ; AERONAUTICAL ELECTRONICS ; COM- 
MUNICATIONS AND MANUFACTURING, and the 
ELECTRONIC PRINCIPLES ASSOCIATED WITH 
GUIDED MISSILES, TELEMETERING, ASTRONAU- 
TICS and INSTRUMENTATION. You can choose your 
preferred course of study. 


YOU NEED ADVANCED TECHNICAL KNOWLEDGE 
Sure you have some experience. But the fellows with 
only partial technical knowledge move slowly, or stand 
still while you—the man with advanced technical educa- 
tion—plunge ahead in the golden world of electronics 
opportunities. 


ACQUIRE NECESSARY EDUCATION AT HOME 
Use spare-time hours for CREI Home Study as thousands 
of successful technicians have done since 1927. Get con- 
centrated education in minimum time, then step into a 
good job and enjoy good pay in the mushrooming elec- 
tronics industry. CREI courses are being studied today 
on the DEW Line—in Alamagordo and in Munich—by 
electronics experts in guided missile development and by 
telemetering technicians on the missile ranges. 


MAIL THIS COUPON 


CREI TRAINS YOU IN MINIMUM TIME AT HOME 


Thousands of men before you have benefited quickly from 
CREI Home Study courses. Thousands of CREI gradu- 
ates are now employed in industry here and abroad. Here 
is what they say: 

“You can quote me as saying that it was the smartest 
money I ever invested in my life, and it has repaid me 
several hundred times in earnings, not to mention the 
confidence and security that accompanied mastery of 
radio and electronics, thanks to CREI.”"—Joseph Zelle/ 


WS8FAZ; Radio Engineer, WERE, Cleveland, Ohio. 
SEND FOR FREE 54-PAGE BOOK RIGHT NOW 





Brand - New 
Course Added— 


Automation and 
Industrial Elec- 
tronics Engineer- 
ing Technology: 
Complete course 
covers all elec- 
tronic phases of 
automation. Spe- 
cial emphasis on 
theory, function- 
ing and applica- 
tions of servo- 
mechanisms and 
computers. Also 
noteworthy: Les- 
sons on machine 
eontrol, instru- 
mentation, data 
processing and 
telemetry 











If you have the equivalent of a 
high school education, and are 
good at mathematics, and have 
some electronics experience — 
you can qualify for CREI Home 
Study and for the fruits which 
await you even before graduation. 


VETERAN? 
If eligible for training under 
the G.I. Bill, check coupon. 


STUDY IN WASHINGTON 
CREI also offers resident courses 
at same high level day or night. 
Classes start often. Check cou- 
pon for Residence School catalog. 
Qualified residence graduates 
earn degree: “Associate in Ap- 
plied Science.” (Electronics expe- 
rience is not required for admis- 
sion to CREI Residence School). 
Check coupon if you prefer resi- 
dence or home study information, 
or write Capitol Radio Engineer- 
ing Institute, Dept. 1710-F, 3224 
16th St., N.W., Wash. 10, D.C. 


—- TODAY 
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Lafayette Superior Quality Hi-Fi Kits 





50 WATT INTEGRATED STEREO AMPLIFIER 


KT-250 
IN KIT FORM 


64.50 


LA-250 


COMPLETELY 
WIRED 


89.50 





@ RESPONSE 17-21,000 CPS + 1 DB (at normal listening 
level) @ UNIQUE “BLEND” CONTROL @ PREMIUM EL86 
OUTPUT TUBES @ 50 WATTS MONAURAL—25 WATTS EACH 
STEREO CHANNEL @ CLUTCH-OPERATED VOLUME CONTROL 
@ SEPARATE BASS & TREBLE CONTROLS 


A completety new stereo high fidelity amplifier with a high 
quality of reproduction, remarkable versatility and new dis- 
tinctive styling. Full range of controls include a unique 
‘blend’ rol for « ly variable channel separation 
—from full monaural to full stereo, 4-position Selector, Mode, 
Loudness and Phasing switches plus ovtputs for 4, 8 or 16 ohm 
speakers. Harmonic distortion less than 0.25%, 1M distortion 
less than 1%. Hum and Noise 74 db below full output. 
Assembly is simple—no special skills or tools required. Com- 
plete with deluxe cabinet and legs, all parts, tubes and de- 
tailed instruction manual. Shpg. wt., 26 Ibs. 


KT-250 Stereo Amplifier Kit .......... 6.45 down.......... Net 64.50 
LA-250 Stereo Amplifier, wired & tested—8.95 down 
Net 













@ 36 WATT STEREO AMPLIFIER—18 WATTS EACH CHAN- 
NEL @ EMPLOYS 4 PREMIUM-TYPE 7189 TUBES @ 2 
PRINTED CIRCUIT BOARDS FOR SIMPLIFIED WIRING © 
RESPONSE BETTER THAN 35-30,000 cps = 1, DB AT 18 
WATTS @ LESS THAN 1% HARMONIC OR IM DISTORTION 


A superb basic stereo amplifier in easy-to-build kit form. Unit 
may be used with a stereo preamplifier to provide two 18 watt 
stereo channels or, at the flick of a switch, as a fine 36 watt 
monoural amplifier. Controls include 2 input volume controls, 
Channel! Reverse switch and Monaural-Steres switch. Dual out- 
puts for 4, 8, 16 of 32 ohm speakers. Input sensitivity .45 
volts per channel for full output. Tubes are 2-6AN8, 4-7189, 
GZ-34 rectifier. Size 10-9/16” d x 5%” h x 13%” w. Com- 
plete kit with cage, al! parts, tubes and detailed instruction 
manvol. Shpg. wt., 22 Ibs. 


KT-310 Stereo Power Amplifier Kit—4.75 Down ....Net 47.50 


LA-310 Stereo Power Amplifier, wired and tested— 7.25 Down 
Net 72.50 





_Lifiyett = Kado 


NEW YORK, N.Y 
100 6th Ave 
WOrth 6-5300 


BOSTON, MASS. 
110 Federal St 
HUbbard 2-7850 
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PROFESSIONAL STEREO CONTROL CENTER 


KT-600 
IM KIT FORM 


79.50 
LA-600 


COMPLETELY 
WIRED 


134.50 


@ RESPONSE 5-40,000 cps = 


1 DB @ UNIQUE STEREO & 
MONAURAL CONTROL FEATURES @ PRECISE “NULL” BAL- 
ANCING SYSTEM @ CONCENTRIC INPUT LEVEL CONTROLS 


A truly professional stereo preamplifier and master audio con- 
trol center—solves every stereo/monaural control problem. 
Features unique Bridge Control for variable cross-channel feed 
for elimination of exaggerated channel separation effects— 
plus controlled 3rd channel output. Has all-concentric con- 
trols—including clutch-operated Volume Balance control. Pro- 
vides and advanced facilities for accepting, con- 
trolling and providing undistorted gain for any and al! program 
sources. Sensitivity 2.2 mv for 1 volt out (low level inputs). 
Dual low impedance ‘pe follower’’ outputs 1500 ohms. Re- 
sponse 5-40,000 cps + 1 db. Less than .03% |M distortion. 
less than 1% harmonic distortion. Hum and noise 80 db 
below 2 volts (high level inputs). Uses 7 new 7025 low-noise 
dual triodes. Size: 14” x 4%” x 10%”. Shpg. wt., 16 Ibs. 
Complete with all parts, tubes, deluxe cabinet and detailed 
instruction manvol. 

KT-600 Stereo Preamplifier Kit—7.95 Down ........... Net 79.50 


LA-600 Stereo Preamplifier, wired and tested—13.45 Down 
Net 134.50 





165-08 Liberty Ave. 


BRONX, N. Y 
542 —. Fordham Rd 
FOrdham 7-8813 


@ 11 Tubes (4 dual-purpose) + Tuning Eye + Selenium 
rectifier provide 17 tube performance @ Muitiplex Out- 
put for new Stereo FM @ Armstrong Circuit with Dual 
limiters and Foster-Seeley Discriminator @ Extreme 
Sensitivity and Wide Frequency Rosponse. 
A precision engineered, highly stable tuner—perfect for life- 
like stereo FM-AM broadcast reception, FM reception and/or 
AM reception. Features separate tuning and volume controls 
for AM and FM. Magic eye on AM and FM, plus automatic 
on FM for accurate tuning—stations are 
““locked’’ in. Other deluxe features include cathode follower 
outputs and 5-position Function Selector. Efficient, broadband 
circuitry on AM with built-in antenna. FM section features in- 
clude 2 microvolts sensitivity for 30 db quieting, frequency 
response 20-20,000 cps + % db and full 200 KC bandwidth. 
— printed circuit boards moke wiring simple—even for such 
plex unit. C lete kit includes all parts, deluxe cabinet 
ond detailed instruction manual. Size is 13%” W x 10%” D x 
4%” H. Shpg. wt., 22 Ibs. 
KT-500 FM-AM Stereo Tuner Kit—7.45 Down ........ Net 74.50 
LT-50 Some as above, wired & tested—12.45 Down 
Net 124.50 


JAMAICA, N.Y. 
AXtel 1-7O000 


NEWARK, N. J 
24 Central Ave 
MArket 2-1661 





PLAINFIELD, N. J 
139 W. 2nd St 
Plainfield 6-4718 
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304 GIANT SIZED PAGES 


CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS 
NOT AVAILABLE IN ANY OTHER CATALOG OR FROM 
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW! 
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RECEIVER 
KT-200 KIT 64.50 
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PK-331 33% RPM 
HYSTERESIS TURNTABLE 
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PK-330 
4 SPEED CHANGER 
WITH BRAND NEW 


GE VR-22 (.7 MIL) DIAMOND 
STEREO CARTRIDGE 


SK-128 ULTRA-LINEAR 
8” DUAXIAL SPEAKER 


19.50 


ee en 
LAFAYETTE RADIO, Dept. 1: -9 

f R he aed P.O. Bex222, Jameica 31, 0. Y.! 
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Continued from page 38 


VHF. As a result, many thousands of 
persons throughout the world have been 
able to hear the satellites launched from 
the USSR, while only a mere handful 
with special equipment have been able 
to listen to their American counterparts. 

Short wave is reflected back to earth 
by the ionosphere and because there is 
little absorption of short-wave frequen- 
cies, signals often can be heard clear 
around the globe. On the other hand, 
VHF signals do not “hop” between 
earth and ionosphere. Reception is 
usually limited to line of sight. In other 
words, the signal from the satellite 
transmitting VHF goes directly to the 
monitoring station. 

The Russians have even gone so far 
as to verify reception of their sputniks 
and lunik. I personally have received an 
attractive QSL card from the Russians 
for my report on Sputnik I. Thousands 
of other short-wave listeners around the 
world have received the same. It reads: 


To Mr. C. M. Stanbury, observer of the 
Soviet sputniks, the first artificial earth 
satellites in the world. Thank you for your 
reports. The information is of scientific 
value and will be used in the processing of 
material in accordance with the program 
of the International Geophysical Year. 
We hope to receive further reports of 
observations from you in the future. 

The U.S.S.R. Committee on the 
International Geophysical Year 


The conservative tone of this QSL 
gives it greater propaganda impact. And 
the repeated allusion to the Interna- 
tional Geophysical Year makes it sound 
as if the Russians were really trying 
to cooperate with that distinguished 
worldwide scientific effort. 

However, the fact that the Russians 
did not use an IGY recommended fre- 
quency (around 108 mc), and the fact 
that they did not see fit to announce the 
satellite launching until after Sputnik I 
was in orbit, points to non-cooperation 
rather than cooperation. 

Taking the Russians’ invitation to 
submit further observation reports at 
face value, I hurried to my receiver 
upon hearing the announcement of the 
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launching of a Russian lunar rocket, 
now called Lunik. At about 2253 GMT 
on January 3rd of this year, I tuned to 
19.995 mc. About 5 kc below WWV I 
heard what sounded like a 300 cycle 
modulated continuous wave. The next 
day I heard the same signal, but weaker. 

I wrote to the Academy of Sciences in 
Moscow and received a reply dated Feb- 
ruary 6, 1959. It was signed by the 
Academy’s scientific secretary. That let- 
ter is reproduced on these pages. Trans- 
lation reveals that the Russians con- 
firmed my first report, but expressed 
doubt about my second report since the 
lunar rocket no longer was a lunar 
rocket, but rather a cosmic one heading 
into orbit around the sun. 

Why are we using VHF? For some 
excellent technical reasons. From the 
start, our space program, now directed 
by the National Aeronautics and Space 
Agency, has been a scientific data-gath- 
ering endeavor, not a propaganda effort. 
VHF is far less subject to interference 
than short wave and therefore a more 
reliable means of transmitting data. 
With short wave there is the danger of 
the ionosphere, under certain condi- 
tions, completely blocking the signals 
off from the earth. Also, short wave’s 
multihop reception could result in am- 
biguous tracking reports making the 
satellite appear at a point in the heavens 
far removed from its actual position. 

From a data-gathering standpoint, 
VHF telemetering and tracking are 
technically superior and the United 
States should continue using VHF. 
However, how about also installing a 
simple, inexpensive short-wave trans- 
mitter in at least one satellite and pos- 
sibly one space probe? Power could be 
provided by small, but long lasting bat- 
teries. Sputnik I, the most widely heard 
of all the space vehicles, used only one 
watt and yet its signals frequently 
bounced around the globe. 

Such a short-wave transmitter in an 
American satellite may be operated ex- 
clusively for foreign listeners and ama- 
teur monitors, or it could be used to 
transmit scientific information. Of 
course, a repeater tape loop bearing a 
voice message would be highly effective 
as a propaganda gimmick, although 
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higher power and a more complicated 
transmitter would be required. 

Signals from a space probe would, of 
course, have to span much greater dis- 
tances than those from an orbiting sat- 
ellite. Again, small lightweight batteries 
could be used, but with higher power 
compensated by shorter life, say two or 
three days. The additional cost of such 
a project would be small beside the mil- 
lions of dollars spent on the Voice of 
America every year. The cost of mailing 
a QSL card by the government would 
also be small, yet would certainly pay 
off in added prestige for America._@- 





EDITOR'S NOTE: An official spokesman 
for the National Aeronautics and Space 
Agency (NASA) in Washington has in- 
formed us just as we go to press that 
Explorer Vi will be carrying 20, 40 and 
60 mc transmitters—a departure from 
previous satellite communications. 
Space and weight problems in earlier 
launchings precluded inclusion of such a 
complete communications package, but 
more powerful rockets, such as Juno Il, 
now permit heavier payloads. Also it has 
been pointed out that a 20 mc trans- 
mitter had been installed in an early 
Explorer satellite which, unfortunately, 
failed to enter orbit. 

We have also been informed that 
NASA does not plan to OSL satellite re- 
ports. They want to keep our space pro- 
gram on a high, scientific level and will 
continue to rely on the governament- 
sponsored Minitrack network for track- 
ing reports. However, Electronics Iilus- 
trated has learned that NASA certainly 
would welcome tape recordings of satel- 
lite signals taken off the air by short- 
wave listeners and radio amateurs, if 
these recordings are accompanied by 
complete reception information. 











Continued from page 81 


board is complete, mount it on the chas- 
sis (from the top), and secure with the 
four nuts and bolts supplied. Then con- 
nect the input jack to the “ANT” con- 
nection on the bottom of the printed 
circuit board, using a short piece of 
shielded cable, such as RG-58/U coaxial 
cable. The connection from the output 
jack to the “OUT” connection on the 
bottom of the printed circuit board can 
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be an ordinary piece of wire, but make 
it as short as possible. Connect a lead 
from “B--” connection on the bottom of 
the printed circuit board to a connec- 
tion on the barrier strip. Do the same for 
the filament lead. 

The converter is now ready for in- 
stallation in the car. When you tune 
your auto receiver from 600 kc to 1600 
ke, you will actually be tuning 50 to 51 
megacycles. As an example, when your 
radio dial is at 980 kc you will be tuned 
to 50.38 mc. The unit may be installed 
in the trunk with the transmitter, under 
the dash, or even in the glove compart- 
ment, as the unit is quite small. The lo- 
cation will depend on the space avail- 
able in your particular car. Keep in 
mind, however, that you will connect 
the output of the unit to your auto radio 
antenna input. 

Use shielded cable for the B+ lead 
from the transmitter, to minimize pos- 
sible pickup of ignition and other noise. 
The “A” lead for the filaments may be 
connected to any spot where six volts 
DC is readily available in the radio. 

Use a piece of coax, or other shielded 
cable from the output jack on the con- 
verter chassis to the jack on your re- 
ceiver that the broadcast antenna plugs 
into. You will have to unplug the auto 
antenna lead from your receiver. Put a 
regular auto antenna type plug on the 
cable from the converter and simply 
plug it into your auto receiver. 

As described last month in the trans- 
mitter section, the B+ voltage from the 
auto receiver which connects to the 
push-to-talk relay in the transmitter, is 
connected through the relay, back to 
the auto receiver when the “mike” 
switch is not depressed. Connect the 
B+ lead from your converter to this 
same terminal on the barrier strip. This 
way, the converter will have B+ when 
the receiver has it, and will not when 
the mike switch is depressed. Be sure 
that you do not connect this B+ lead 
from the converter to the B+ lead from 
the receiver. Otherwise you will have 
B+ to the converter when transmitting 
and not when receiving. You must con- 
nect it to the terminal on the transmit- 
ter barrier strip which goes BACK to 
the receiver from the relay. 2 
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CLASS “D”’ 
CRYSTALS 
All 22 Frequencies in Stock 
——x* 3rd overtone. .005%, tolerance—to meet all 
\ C requirements. $9.9 5 
\ HC6/U holders. '/2” pin 
spacing—.050 pins. yh 9 available, $2.95 
add I5¢ per crystal). Add 5¢ per crys- 
tal for postage and handling. EACH 
The following Class "'D'' Citizen Band frequencies in 
stock (frequencies listed in megacycles): 26.965, 26.975, 
985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27. 155, 
27.165, 27.175, 27.185, 27. 205, 27.215, 27.225. 
RADIO CONTROL CRYSTALS IN HC6/U HOLDERS 
In stock for immediate delivery (frequencies listed in 
megacycles) sealed crystals 26.995, 27.045, 27.095, 27. - 
27.195, 27.255, tolerance .005Y, ('/2” pin spacing . 
diameter .05 (.093 pin diameter, add 15¢)....... $2.95 co 
FUNDAMENTAL FREQ. SEALED CRYSTALS 
in HC6/U holders 
From 1400 KC to 4000 KC. .005% Tolerance......$4.95 ea. 
From 4000 KC to 15,000 KC wath frequency 
005%, Tolerance .. ...$3.50 ea. 
SEALED OVERTONE ‘CRYSTALS 
Supplied in metal HC6/U holders 
Pin spacing .486, diameter .050 


15 to 30 MC .005 Tolerance . ....$3.85 ea. 
30 to 45 MC .005 Tolerance nnn cic cccccccceceseseeeee $4.10 ea. 
45 to 60 MC .005 Tolerance ...$4.50 ea. 


QUARTZ CRYSTALS 
FOR EVERY SERVICE 


All crystals made from Grade “A im- 
ported quartz—ground and etched to exact 
frequencies. Unconditionally guaranteed! 
Supplied in: 

FT-243 holders MC-7 holders DC-34 holders FT-171 holders 
Pin spacing V2” Pin spacing 34” Pin spacing %4” Pin spacing 34” 
Pin diameter Pin diameter Pin diameter Banana pins 

.093 125 -156 








MADE TO ~- CRYSTALS 
600 KC: 


1001 KC to 2 
01% Tolerance .$2.00 ea. 005Y, Tolerance .$2.75 ea. 
2601 KC to 9000 KC: 

.005%, Tolerance . $2.50 ea. 
9001 KC to 11,000 Ke: 

005%, Tolerance ............ ' seston 3.00 ea. 

Specify holder wanted 


Amateur, wee Technician Band Crystals 
01% Tolerance . . . $1.50 ea.—80 meters (3701. 3749 KC), 
40 meters (7152-7198 KC), 15 meters (7034-7082 KC), 
meters (8335-8650 KC) within | KC 
FT-241 Lattice Crystals in all weapons from = KC to 
540 KC (all except 455 KC and 500 KC) soe 9D CC. 
Pin spacing '/2” Pin diameter .093 
Matched pairs + 15 cycles $2.50 per pai 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.; 
500 KC Crystals, $1.50 ea.; 100 KC Frequency Standard 
Crystals in HC6/U holders 34. 50 ea.; Socket for FT-243 
crystal 15¢ ea.; Dual socket for FT-243 crystals, 15¢ ea.; 
Sockets for MC-7 and FT-17!1 crystals 25¢ ea.; Ceramic 
socket for HC6/U crystals 20¢ ea. 

(Add 5¢ per crystal for postage and handling) 
Write for free catalog complete with oscillator circuits 








ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display . . . if he doesn't stock them, send us 
his name and order direct from nearest factory 





OUR NEW FLORIDA PLANT NOW OPERATING 
—Send orders to our nearest location! 


TEXAS CRYSTALS 
Texas Crystals, Dept. E-109 Texas Crystals, Dept. E-109 
8538 W. Grand Ave. Crystal Drive 
River Grove, Ill. OR Ft. Myers, Florida 
Phone GL 3-3555 WE 6-2100 











ATTACH THIS COUPON TO YOUR ORDER FOR 
SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST 
TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be accom- 
panied by check, cash or M.O. with PAYMENT IN FULL. 
NO COD's. Add 5¢ per crystal for postage and — 
charge. 

Se 2 SS 2S SS SSS SS SS SS SS SSS SSS eS eS eS Se 
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A Tesla Coil 





Continued from page 57 


thin perforated Bakelite as was done in 
this model. Place the hexagons atop one 
another and drill a % inch hole near 
each corner through each of the pieces. 
This will assure accurate alignment of 
the pairs of holes. While in this position, 
cut a 2% inch diameter hole in each end 
plate to form the openings through 
which the secondary will pass. Finally, 
slip the dowels into the pairs of holes in 
the end plates flush with the surfaces 
and glue in place with a fast-drying 
cement. This makes up the “squirrel 
cage” form for the primary coil. 

The primary is wound by fitting #16 
Formvar enamelled wire into the dowel 
grooves and pulling tight around each 
turn, for a total of 39 turns. The ends of 
the coil may be wound once around the 
terminal dowel stick and crimped 
tightly in place. 

Counting up from either end of the 
primary, scrape the Formvar or enamel 
insulation clean from the 15th turn. 
After scraping both ends of the winding, 
solder 20 inch lengths of flexible wire 
to each end and to the tap at the 15th 
turn. This wire should have good insu- 
lation such as the vinyl material used 
on modern hookup wire. Connect a 
colored, insulated banana plug to the 
free end of each of the wires; use three 
different colors to match the banana 
jacks that will later be located on the 
oscillator chassis. The primary coil is 
now finished. 

To protect the thin insulation of the 
secondary turns, cover the entire wind- 
ing with one layer of a good grade of 
vinyl tape. This not only makes for long 
life but also for trim appearance. After 
the coils are in place and the leads 
plugged into their matching jacks, 
throw the filament switch on. The 811A 
tube filament should light. Turn the fila- 
ment off. Using a 12 inch wood ruler or 
any scrap wood at least this long, place 
it under the bottom end plate of the pri- 
mary and slide the coil up on the second- 
ary until its top end plate is about 4% 
of the way from the upper end of the 
secondary. Turn on the filament for at 
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get a real head start in work you like 
choose 

quality 

KNOW 


. before 





enlistment 


It’s up to you! The Army's new 
*‘Choose-it-Yourself’’ System lets you 
choose your vocational training 
before you enlist! Here’s how it works: 


. before enlistment! 

Cheese your wahien from fields like 
Metal Working, Electronics, Motor 
Maintenance, Guided Missiles, Radar 
& TV Repair—and many more. 


. . before enlistment ! 

Next you take aptitude and physical 
examinations to qualify for the 
training you’ve chosen. 


. before enlistment! 

If you qualify, you know you'll get 

the training you like. Your choice is 
written into your future Army 
record—guaranteed before you enlist. 





AND THERE’S NO OBLIGATION! Choose, qualify and know—without the slightest obligation 
to enlist. You get the Army training you like—guaranteed in writing—or you don’t enlist! 
This week, see your Army recruiter and choose from his complete list of available fields. 


, £ 
HOOSE ay RYOURSELF VOCATIONAL TRAINING SYSTEM 
> «@ 


US ARMY 
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UNIVERSITY ANNOUNCES... 
the new way to high fidelity 
stereophonic sound from ultra- 
compact speaker systems 


RRL-8* ina eetting by Smilow-Thielle 

















ONE CENT SALE 


BUY ONE AT OUR REGULAR LOW PRICE AND 
GET THE SECOND FOR ONLY 1¢ MORE 


CITIZENS BAND TRANSMITTER (27 MC) chassis 
complete with crystal. $9.99 ea. two for $10.00. 


TRANSMITTER similar to above but with 5 watt 
RF stage instead of 1 watt. $12.49 ea. two for $12.50. 


CITIZENS BAND RECEIVER chassis tunable 
through all 22 channels. Complete with audio am- 
plifier. $9.99 ea. two for $10.00. 


AMATEUR BAND TRANSCEIVER (144-148 MC) 
chassis with dual VHF triodes for walkie-talkie 
radiophone. $9.99 ea. two for $10.00. 
MICROPHONE High output 200 ohm carbon with 
terminal lugs. $1.49 ea. two for $1.50. 

COILED CORD 4 conductor 11” telephone cord. Ex- 
tends to over 4 ft. .99 ea. two for $1.00. 

KIT OF PARTS for AM-FM VHF radio receiver. 
Tunable from 80-200 mc. which includes U. S. satel- 
lite frequencies. $6.99 ea. two for $7.00. 
TRANSISTOR AUDIO AMPLIFIER gives 50X volt- 
age gain on low level signals. Operates on 142 volts. 
$3.99 each, 2 for $4.00. 

SUPER SPECIAL: 25 watt, 30 to 40 mc. crystal con- 
trolled FM radiophone mobile transmitter with 8 
tubes and dynamotor power supply. Orig. cost over 
$300.00. Can be converted to Citizens Band. Used 
| R000 condition $24.99 ea. two for $25.00 F.O.B. Hollis, 


LIMITED QUANTITY—NO LITERATURE OR CATALOG 


Remit in full. Include sufficient postage. No C.O.D.’s. 


VANGUARD ELECTRONIC LABS. womt.'2s'tc¥. 
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least 10 seconds, then turn on the high- 
voltage switch, FROM THIS POINT 
ON, KEEP AWAY FROM THE COILS 
AND THE VACUUM TUBE. YOU 
ARE DEALING WITH 1500 VOLTS 
FROM THE TRANSFORMER AND 
MUST EXERCISE EXTREME CARE 
TO AVOID SHOCK. 


You may or may not get corona dis- 
charge from the wire ring in the upper 
binding post at this time (see photo- 
graphs) since the secondary may not be 
in resonance. Let the primary slip 
slowly down the secondary column 
while you observe the ring. At a well- 
defined point along the column, corona 
sparks should begin to shoot from the 
ring. Note the position of the primary 
for maximum corona, TURN OFF THE 
PLATE SWITCH THEN THE FILA- 
MENT SWITCH, and then mark the 
correct position of the primary coil with 
a bit of crayon on the vinyl tape. A 
heavy rubber band around this portion 
of the secondary will serve to hold the 
primary in place during use. 

The Tesla coil is used principally as a 
demonstration of high-tension elec- 
tricity. The corona discharge is fascinat- 
ing to watch, especially in a dark room. 
Bring a long fluorescent tube, held in 
your hand, about two feet from the 
secondary and it will light brightly as if 
by magic; it will continue to glow up to 
four feet from the coil. 

Stand three feet from the coil with a 
neon lamp in your mouth. You'll look 
like a human dynamo, because the lamp 
will glow brightly without connections. 

Hold an insulated screwdriver in 
your hand and bring the blade within 
inches of the discharge ring. Sparks will 
leap to metal, but you will feel nothing. 

Lay a piece of medium steel wool 
about the size of a golf ball on the dis- 
charge ring. When power is applied, you 
will see a startling display of St. Elmo’s 
fire coming from the many strands. 

Make a five-pointed star of aluminum 
foil and connect it to the discharge ring 
(vertically). Watch the streamers from 
the points and its spectacular effect. 

If you can borrow some Geissler tubes 
filled with gases such as neon, helium, 
argon, mercury vapor, etc., hold one end 
of each of these in your hand in a fan- 
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WORLD'S LARGEST 
MANUFACTURER OF 
easy-to-build 
do-it-yourself 
ELECTRONIC KITS 


Re ® 
HEATHKIT 











‘‘pookshelf’’ 12 watt amplifier kit 
COMBINES BEAUTY, STYLE AND QUALITY 


Build this high quality amplifier in a few hours 
of your spare time and enjoy true high fidelity 
performance for years to come. Provides full 
range frequency response from 20 to 20,000 
CPS within +1 db, and has less than 1% 
harmonic distortion at full 12 watt output over 
the entire range (20—20,000 CPS). Miniature 
tubes are used throughout the advanced cir- 
cuitry, including EL84 output tubes in a push- 
pull tapped-screen output circuit. The special 
design output transformer has taps for 4, 8 and 
16 ohm speakers. The model EA-2 has its own 
built-in preamplifier with provision for three 
















































separate inputs, mag phono, crystal phono and 
1 tuner. Features RIAA equalization, separate 
; bass and treble tone controls, and a special 
hum-balance control. Complete with instruc- 
j tions for easy assembly. 
i. 
. MODEL EA-2 
; $2895 
if SHPG. WT. 15 LBS. 
0 “a 
SSOSSSSSSSSSSSSSSSSSSSSSeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeceeeeeeeeeeeeeeeeeeeeee 
. Complete selection of Monophonic and Stereo Kits! 
) 
up 
iS. 
in 
in — Xo Sten 
Fill _ i 
ng. 
ool PREAMPLIFIERS TUNERS SPEAKER SYSTEMS AMPLIFIERS 
lis- 
you COMPANY 
10's Send for FREE catalog BENTON HARBOR 39, MICH. 
oes j P ' 
.um y/ <do-b-youreelt” | ) a subsidiary of Daystrom, Inc. 
ring listing over { 
rom 100 high quality Please send your latest Free Catalog. ; 
dependable 1 1 
a 1 name 1 
ubes Heathkits for you 1 \ 
jum, to choose from. address 
end 
fan- Au cries £:0-B pent Bue, Mee Wicout Nenice, | SYS StANC ! 
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CUT HOLES 
IN 1-1/2 MINUTES 


(OR LESS) 


with Greenlee 
Chassis Punches 


Many sizes... quickly make 
smooth, accurate holes in metal, 
hard rubber, or plastics . for 
sockets, plugs, controls, meters, 
pancl lights, ctc. Easy to use, simply turn with 
a wrench. Write today for free literature. 


8685 


GREENLEE TOOL CO 
1783 Columbia Avenue, Rockford, Ill. 















SAVE YOUR 


SINKING TY 
= 


*% Stops annoying TV aS... 
by protecting all tubes including 
the picture tube from surge 
current 


*% Utilizing the famous SURGISTOR, 
original equipment in Todays new 
television sets you get triple the 
life from all your tubes 





$ 495 complete 
Don’t blame your TV set. ..Don’t blame your TV repair man... 
blame yourself for costly set failure due to tube breakdown... 
because you didn’t install a TV LIFE-SAVER 
ORDER DIRECT — STOP COSTLY SET FALURE 
Send your check, money order or C.0.D. today, to: 


Hollywood Television, Dept. 110, 1949 Moffett St., Hollywood, Fla. 
The TV Life-SAVER is a product of the WUERTH TUBE-SAVER CORP. 
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like arrangement. The display of colors 
will be startling, when they are brought 
near the discharge ring. 

Carefully remove the secondary and, 
while it is still coaxial with the primary, 
lay the whole assembly on its side on a 
wood table top. Connect a length of wire 
to the banana plug at one end and an- 
other length to the binding post and 
form a 6 or 7 inch spark gap. (Some re- 
tuning by shifting the primary wind- 
ing may be necessary since the second- 
ary is now removed from ground.) RE- 
MEMBER THAT ADJUSTMENTS 
MUST BE MADE WITH BOTH 
SWITCHES OFF! -$ 





Continued from page 71 


wave form from input to output of a 
given tube in this application is in am- 
plitude, or strength. 

Another reduction in distortion is ac- 
complished by inverse feedback. Small 
irregularities appear in the output if the 
tube does not perfectly amplify all parts 
of the signal wave form. It is possible to 
cancel out these irregularities by tap- 
ping off a small portion of the output 
voltage and feeding it back to an earlier 
stage in the amplifier. It is important 
that the feedback voltage be of opposite 
polarity to the point it is applied to. Ex- 
amine the practical schematic diagram 
that shows all parts of the complete am- 
plifier. At the lower right is R13, the 
feedback resistor. It taps voltage from 
the secondary of the output transformer 
and brings it to pin 7 of the first ampli- 
fier tube V2A. The feedback voltage, 
being opposite in polarity, cancels that 
part of the wave that carries distortion. 
Although the process of feedback re- 
duces the overall gain of the amplifier, 
a desired effect is achieved. 

Push-pull is also a distortion-reducing 
feature. Instead of selecting one large 
power tube in the output circuit, two 
smaller ones are used. At a given in- 
stant, the applied signal causes one tube 
grid to go negative, the other relatively 
positive. Thus the output currents com- 
plement each other, as one tube’s cur- 
rent rises and the other falls. This con- 
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AMATEUR RADIO, LP RECORDS, 
COMPLETE ... not a kit! 
TO ELECTRONIC 


POWER TOOLS, OPTICAL GOODS 
and TEST EQUIPMENT. Write today. 
: Price includes handsome gold, maroon PARTS BUYING 
| and white metal cabinet! 250 pages, 8% x 11, 
illustrated handbook. Ar- 
ticles, engineering data, 
plus buying guide. Over 





COMPLETE GUIDE 








REALISTIC STEREOLYNE-7 AMPLIFIER 
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Another REALISTIC exclusive to electrify the HI-FI 30,000 items. Available 
world! Our engineers designed it. It was manufactured Sept. 1 
to meet our exacting standards. We guarantee it to out- 
perform $40 to $50 stereo amplifiers or your money FILL IN — CLIP — MAIL TODAY 
back! The REALISTIC-7 is a complete amplifier, de- 
: signed to get you into stereo at the lowest possible cost! RADIO SHACK CORPORATION, Dept._2P _ 
Operates from any low output crystal or ceramic cartridge COMMONWEALTH AVENUE, BOSTON 17, MASS. 
; . . . has separate inputs for phono and stereo tuner . . . re porches * seein 
F outputs for 8-ohm stereo speakers. A unique tone control ngein Bulletins ty stn 
. circuit provides “flat” nthe on both channels . . . also ae ee steutninensenedted 
: ee 4 rumble — to S _— Quan. ITEM SP. |ORDER | SALE 
Straight AC circuit—no hum! Ganged volume contro 
t adjusts both channels simultaneously. Balance control owrcemettvntentnrat bute amet aw 
. keeps both speakers in perfect balance for listening pleas- CO) Check [] Money [] C.0.0. *Shipped by 
; ure. Size: 914” W 514” H x 41%,” D. Can easily be —_ atest 
, adapted for cabinet installation . . . front panel has 4%” NAME 
. edge for mounting. Order today. Convert to stereo. At ADDRESS 
7 this price there’s no reason to delay. city ZONE STATE 
> ¥ 
: RADIO SHACK 
> REALISTIC... Grace BEST BUY « HI-F! 





\- STEREO AND AM-FM AND TURNTABLES THE FAMOUS 
e MONAURAL FA TUNERS AND CHANGERS — SPEAKERS AND 
— AMPLIFIERS eTer SPEAKER SYSTEMS 


_ j PLUS a complete fine of audio accessories at pe prices. 
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GERMAN 
AUTOMATIC 


6-SHOT REPEATER—22 CAL. 
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German Automatic, latest 5 
model 6 shot repeater, 22 ‘6°95: 
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s caliber self ejecting clip, 

' precision made by the finest West Ger- 
# man Gunsmiths. Wonderful for sport- 
ting events, theatrical performances, 
would-be attackers, etc. 4” long, per- 
'fectly balanced. (Not available to resi- 
‘dents of California.) Comes for $6.95 
‘ppd. from 


BEST VALUES 
+ Department K-922, 403 Market St., Newark, N. J. 


Bee ae BeBe ee ee eee ee ee 





K 


Fill in coupon for a FREE One Year Subscription to 
OLSON RADIO'S Fantastic Bargain Packed Catal 
— Unheard of LOW, LOW, WHOLESALE PRICE 
on Brand Name Speakers, Changers, Tubes, Tools, Hi- 
Fi's, Stereo Amps, Tuners. and other Bargains. 


NAME 
ADDRESS. 
CITY. ZONE___STATE 


If you have a friend interested in electronics send his 
name and address for a FREE subscription also. 


OLSON RADIO 


CORPORATION 


400 Forge Street Akron 8, Ohio 
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dition is illustrated in the simplified 
theory diagram on page 70. 

As long as the currents are opposite 
(180 degrees out of phase) the signal is 
properly amplified. But, let there ap- 
pear a departure from this condition and 
cancellation occurs. 

For example, apply a 1000 cycle audio 
tone to a tube and 2000 cycles will also 
appear in the output. This is the unde- 
sirable second harmonic, far weaker 
than the fundamental but still objec- 
tionable. The second harmonic, and all 
even-order harmonics, appear in the 
push-pull output out of phase and can- 
cel. Sixty cycle hum also bucks itself 
out since its wave forms in the output 
oppose each other. 

Preceding the push-pull output tubes 
is the phase inverter. It splits the signal 
into a positive and negative component, 
feeds it to the push-pull grids of the out- 
put stage. The greater its ability to split 
the signal equally, the better the push- 
pull stage cancels unwanted products. 

The amplifier construction is based on 
the “plug-in” feature shown in the 
photos. This enables it to be used in con- 
junction with the rest of this series. 

The output transformer is designed to 
operate a 3.2 ohm speaker. It is ex- 
tremely important to connect R13, the 
feedback resistor, to the correct wire 
on the secondary of the output trans- 
former. This connection is easily deter- 
mined experimentally. After the ampli- 
fier is built, connect the speaker and 
apply power. If a loud whistling sound 
is heard in the speaker, R13, the feed- 
back resistor must be shifted. Turn off 
the power and resolder R13 to the other 
wire from the output transformer. It 
will also be necessary to unsolder the 
ground wire (from the lug near the 
speaker terminal strip) and reconnect it 
to where R13 originally was soldered. 

No volume control is incorporated in 
the circuit since all operating controls 
appear on the preamplifier section, to be 
described next month. If the amplifier is 
used alone, a 500,000 ohm audio taper 
potentiometer could be substituted for 
R2 and used as a volume control. One 
outside lug would go to ground, the 
other outside lug to the signal input and 
the center lug to pin 2 of V2A. 2 
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Wired For Sleep 


Continued from page 53 


worrying about some personal problem, 
or had eaten pickles and ice cream, or 
his mattress was too soft. The brain 
wave charts can be checked against 
physiological symptoms recorded at the 
same time. 
The detectors for pulse rate and blood 
pressure are actually pressure-actuated 
transducers which convert these small 
biological pressures to electrical current 
with the help of a tiny diaphragm. The 
detectors may be glued over arteries 
near the surface of the skin, such as 
those in the wrist and temple. 
Changes in skin temperature result in 
differing degrees of perspiration which, 
in turn, change the electrical conduc- 
tivity of the skin. The more moisture, 
the more current. An electrode, such 
as one taped to the sole of a subject’s 
foot, transmits the changes to the meas- 
uring instruments. 
Some conclusions after data analysis: 
® Six hours deep sleep are better than 
8 hours fitful sleep 
¢ Firm mattresses are better than soft 
ones 
* For married couples, twin beds are 
better than double beds 

* You will sleep better if you don’t take 
your troubles to bed 

* You move once or twice an hour 

when asleep . 
¢ “Think” sleep before going to bed.-@- 


Timer For Your Hi-Fi System 





Continued from page 67 


A plastic cover over the clock face com- 
pletes the final touches and if no Plexi- 
glass is available, a piece can be cut 
from a refrigerator dish or commercial 
plastic packaging. -§ 


afYaiecliliom a kelam Croll: 


Continued from page 48 


potential as its enemy. And “potential” 
is really the word, for two equal elec- 
trical potentials are assigned each side 
at the start of the game. These voltages 
represent the weapons and materials of 
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maybe you've seen such quality before but 
never at these low prices 


SONIC 


STEREO COMPONENTS 


Engineered by one of the nation’s foremost independent 
phonograph manufacturers. These new high fidelity 
stereo components represent this firm’s vast engineer- 
ing and production experience. 
x SONIC CUSTOM-CRAFT S-200 12 watt 
: stereo, master control center and dual 
amplifiers. 6 watts per channel de- 
velops 24 watts of peak power. Fre- 
quency response, + 1.5 db from 50 
to 15,000 cps. Total harmonic dis- 
tortion, less than 2% at full rated output. Stereo or mono- 
phonic inputs. Internal. audible stereo test signal for channel 
and speaker balance adjustment. 9 separate front-panel con- 
trols. 4, 8 and 16 ohm outputs for single, double, or triple 
channel operation. audiophile net with enclosure $49.95 
SONIC CUSTOM-CRAFT S-100 low- 
priced hi-fi 10 watt stereo, master 
control center, and dual amplifiers. 
5 watts per channel develops 20 watts 






















of peak power. 50 to 15,000 cps 
Seer response with less than 5% of total 
harmonic distortion at full rated power. Hum and noise, 45 db 
below maximum rated pp 4 stereo or monophonic inputs. 

8 ohm outputs for single or double operation. 
audiophile net with enclosure $34.95 
SONIC CUSTOM-CRAFT MODEL 19 
FM-AM TUNER Super-sensitive tuner 
features drift-free automatic frequency 
control performance and 3-gang tun- 
ing capacitor for optimum selectivity. 
mae Sensitivity-FM 5 uv for 30 db quiet- 
ing. Total harmonic distortion at rated output, less than 1.5%. 
Selectivity bandwidth at 6 db point: FM 200 kc, AM 9 kc. 
Frequency response, FM + 2 db of standard de-emphasis curve, 
AM 20 to 9,000 cps. Function switch AM, FM or FM-AFC. 
audiophile net less cabinet $79.95 
MODEL 19C with handsome genuine mahogany cabinet, 
audiophile net $99.95 
SONIC CUSTOM-CRAFT S-400 (pictured above) Quality com- 
bination 40 watt stereo amplifier, master control center, and 
transistorized preamplifier. 20 watts per channel delivers 80 
watts of peak power. Frequency response, flat from 20 to 
20,000 cps + 0.5 db. Less than 1% total harmonic distortion 
at full rated output. Built-in stereo test signal to adjust channel 
and speaker balance as well as speaker phasing. Sonic Stereo 
Monitor, a precision meter shows when both channels are 
properly balanced. 8 inputs and 9 front panel controls handle 
any program source. 4, 8, and 16 ohm outputs for single, 

double or triple channel operation, . 
audiophile net with enclosure $99.95 
at your local hi-fi dealer, or write 

SONIC INDUSTRIES, INC. 19 Wilbur Street, Lynbrook, N. Y. 
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Your advertisement can reach this mail-buying audience for only 35¢ per word . 
(Check = M.O. please) 


— of os (New York); 


sets of characters as in key (14-D); 


ELECTRONICS ILLUSTRATED 


payable in advance 


. minimum 10 words. Closing dates are the 20th of 3rd preceding month 
for the January issue must be in our office by October 20th. Mail % ELECTRONICS 
ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. 
Name of state (New Jersey), 
abbreviations as 35MM, 8&xI0, D.C., 


SAVE MONEY ¢ ORDER BY MAIL 


Figure one word: 
also 








e « « FOR SALE 








MONEY SAVING Prices on tubes. TV, 
Radio, Transmitting and Industrial 
Types. New, Ist quality, guaranteed. Top 
name brands only. Government surplus 
and commercial test, lab and communi- 
cations —s in stock. Sell us your 
excess tubes and equipment. Unused 
clean tubes of all types wanted. Send 
specific details in first letter. Write for 
“Green Sheet" catalog 25¢. Barry 
Electronics Corp., 512 Broadway, (Dept. 
El.), WA 5-7000, New York 12, N. Y. 


BARGAIN PARTS Kit Mi0i—Fabulous as- 
sortment—i0 Ibs., 50 items, $50 value 
for $3.00 (Add postage). MDC, 944 W. 
Tioga Street, Phila. 40, Pa. 


6 TRANSISTOR YAECON super hetero- 
dyne receiver with built in speaker. 
Slightly larger than a pack of king size 
cigarettes. Complete with pigskin case, 
magnetic earphone and battery for 
$29.95. The Newhart Company, Box 204, 
New Hartford, New York. 


TELEVISION PICTURE Tubes below 
wholesale. Year warranty. Write. Lee 
Sales, Box 437B, Bardonia, New York. 


e e « PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING 


PENNY PRINTING, Letterheads, Enve- 
lopes, penny each. Minimum 50. 109 
North Adams, Burlington, lowa. 


« © © EMPLOYMENT OPPORTUNITIES 


EARN BIG Money Selling Commercial 
Shelving—Parts Bins—cabinets—shop 
equipment. Sold everywhere! Terrific 
commissions. Free 32 page catalog—Job- 
ber discounts. BFC Corporation, 2938E. 
Hedley, Philadelphia 37, Pa. 

































































VENDING MACHINES—No selling. Op- 

erate a route of coin machines and earn 
high profits. 32-page catalog free! 
Parkway Machine Corp., Dept. 33, 715 
Ensor St., Baltimore 2, — 
OPERATE PROFITABLE matlorder busi- 

ness!! Write: Bond, T-1637 West Vernon, 
Phoenix, Arizona. 


e « « AGENTS WANTED 











RUN A spare-time Caen Card and 

Gift Shop at home. Show friends sam- 
ples of our new 1959 Christmas and All 
Occasion Greeting Cards and Gifts. Take 
their orders and earn to 100% profit. No 
experience necessary. Costs nothing to 
try. Write today for samples on ap- 
proval. Regal Greetings, Dept. 44, Fern- 
dale, Michigan. 


Hi-Fi CONVERTER. Console sound from 
your radio, television, tape recorder, 
phonograph, with new speaker and en- 
closure kit. Free folder. Windhaven 
Radio, Box I6K-74, Baroda, Michigan. 


e « « TAPE RECORDERS 


SCOTCH RECORDING tape at ‘Profit 

Sharing” prices—send for catalog— 
you'll be glad you Ne a Dept.-J, 
P. O. Box 4353, Inglewood 3, California. 
RENT STEREO Tapes—over 800 different 

—all major labels — free catalog. 
Stereo-Parti, 1606-J Centinela Ave., In- 
glewood 3, California. 




















DIAGRAMS FOR repairing radios, ampli- 
fiers, $1.00; television $2.00. Give make, 

model. Diagram Service, Box 672-Ei, 

Hartford |, Conn. 

15 TESTED ONE-TUBE circuits—25¢, with 
Transistor experiments, catalog. 

Laboratories, |13!-K Valota, Redwood 

City, California. 

WORLD'S SMALLEST Radio $1.00 and a 








stamped addressed envelope to 
oe 650 N. Fair Oaks, Pasadena, 
ali 





e « « EDUCATION & INSTRUCTION 





COMPLETE YOUR High School at home 

in spare time with 62-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American 
School, Dept X737, Drexel at 58th, Chi- 
cago 37, Illinois. . 
USED CORRESPONDENCE Courses and 

Educational Books bought, sold, rented, 
catalog Free. Vernon, Summerville, Ga. 
CALCULUS, POWERFUL Modern Mathe- 

matics, Easy Practical Lessons, First 
Four $1. Mathco, 4256-1 Minmor, Cin- 
cinnati 17, Ohio. 


e « « ELECTRICAL SUPPLIES & 
EQUIPMENT 


APPLIANCE PARTS, Accessories Whole- 

sale. New enlarged catalogue 25¢. 
SECO, 26 South 20 Street, Birmingham 3, 
Alabama. 


e « e MISCELLANEOUS 























TAPE RECORDERS, Hi-Fi components, 
Sleep Learning Equipment, tapes. Un- 

usual values. Free catalog. h ened 

69-02 Z 174 St., Flushing 65, N. 

Hi-Fi, RECORDERS. Free Wislousie ‘Cat- 

tome Carston, 125-G East 88, N. Y. C. 
















PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 
Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. “Ralco”-El, Box L, 
Boston 19, Mass 


« « « BUSINESS OPPORTUNITIES 





e « « RADIO & TV 


SKYSCRAPER-HEEL SHOES! Photo Cata- 
log, $1.00. Finecraft, Box 442-F, Holly- 
wood 28, Calif. 


e « « STAMPS & COINS 
INDIAN CENT plus Bargain Lists . 


Hutchinson's, Box 4747, Philadeiphie 
34, Penna. 











AMERICA'S 3,774 RADIO and television 

stations need part time help. Often no 
experience necessary. Work part time as 
announcer, technician, cameraman, prop- 
man, many other jobs. treet copy- 
righted instructions $1.00. C. Zastrow 
Radio, Box 802, Aberdeen, South Dakota. 










WE PAY $4.50 ib. dried. Grow Mush- 
* _ rooms. Cellar, shed and outdoors. 
Spare, full time, year round. We pay 
$4.50 ib. Free Book. Mushrooms, Dept. 
315, 2954 Admiral Way, Seattle, Wash. 
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POCKET T-¥ with picture. Send stamped 
envelope for info. Ekeradio, 650 N. Fair 

Oaks, Pasadena, California.  __ 

CRYSTAL RADIO Experimenters. Write 
to Hulet, 305 Hope, Lakewood, N. J. 











e « « DETECTIVES 


DETECTIVES—WORK Home—Travel. Ex- 

perience unnecessary. Detective Par- 
ticulars free. Write, Wagner, 8-125 West 
86th, New York 24. 


e « « MUSIC 
SONGPOEMS AND Lyrics Wanted! Mail 


to: Tin Pan Alley, Inc., 1650 Broadway, 
New York 19, N. Y. 











Electronics Illustrated 
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conflict. The rate at which a player can 
attack the enemy is determined by one 
of the two voltages. The other voltage 
represents his defensive capability. 

Each player has a defense potentio- 
meter that controls his interceptors, a 
switch to launch an air attack, and a 
switch that selects one or more of eight 
enemy targets. 

Several integrating circuits are used 
to simulate the accumulation of war 
goods, and factory production can be 
regulated through simple resistor-ca- 
pacitor circuits. A strike consists of 
charging a capacitor through a neon in- 
dicating bulb. The charge, conducted 
through a resistor to the grid side of a 
plate-to-grid capacitor linked to a tube, 
has an immediate effect on the plate 
voltage of the tube. The resulting volt- 
age is what is left of the enemy’s offen- 
sive or defensive potential, depending 
on which target has been under attack. 

In launching attacks, there is a time 
delay (the time it takes to charge a ca- 
pacitor) “before the attack actually 
reaches the target. This is indicated by 


the rate of flashing of a neon bulb. De- 
pending on the rate of attack, the target 
may have a chance to marshall a de- 
fense. The interception of a strike is 
handled in this manner: The grid of a 
thyratron tube is driven, through re- 
sistors, by the plate of a cathode- 
coupled multivibrator. The cathode is 
adjusted to the proper level by a po- 
tentiometer. A negative pulse from the 
multivibrator drives the grid negative 
and prevents the negative pulse on the 
cathode from firing the thyratron. The 
negative grid signal thus becomes an 
interception of the strike. 

The progress of the “war” is pre- 
sented to the players mainly through 
neon bulbs. When a target capacitor, for 
instance, is charged to the “destroyed” 
point, a neon bulb glows. When the bulb 
flashes rapidly, the offense is at a high 
level. When the striking force is low, 
the bulb barely flashes at all. Meters are 
provided to indicate the level of each 
side’s offensive potential and the game 
is usually decided when one side is 
below 10% of its offensive potential. _@ 
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ELECTRON TUBE 


INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 
TUBES AT A FABULOUS LOW PRICE 
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NOW READY! McGraw- Hill's New Train-Yourself Course 


Zz 











} 
} ~=TELEVISION AND | REPAIRING 
H RADIO REPAIRING {| RECORD CHANGERS 


FIX TV 





PROFITABLE RADIO 
TROUBLESHOOTING 


RADIO and 
RECORD CHANGERS 


RIGHT AWAY 


—even if you’ve never looked inside a set before! 


AT LAST — at Amazing LOW COST — The 
Most Complete TV-Radio Repair Course 
Ever Published. TELLS and SHOWS How 
to Do Every Job Quickly and Easily — 


Af og 
PRACTICAL RADIO | PROFITABLE | 
lv 


SERVICING | TELEVISION 
TROUBLESHOOTING | 





PARTIAL CONTENTS 
(1) Television and Roadie Repeiring 
Testing, repairing, re- 
placing parts, 566 pages. 700 





Make GOOD MONEY, Full or 
Spare Time in the BOOMING 





Repair Business 








FTER 10 YEARS 

OF PREPARA- 
TION — McGraw-Hill’s new 6-Volume 
Course brings you everything you need 
to know to “cash in” on the TV-RADIO 
boom. Over 2,350 pages of money-making 
“know-how” by top factory engineers 
and electronic experts. THREE giant 
REPAIR MANUALS tell and show how 
to FIX every trouble the easy way.. TWO 
huge TROUBLESHOOTERS tell ex- 
actly WHERE to begin, WHAT tools 
to use, HOW to “polish off’’ every job. 
Complete Home Study Volume guides 
you every step of the way, tells how to 
get ahead fast as a repairman — build 
up your own business, full or spare 
time, for BIG PROFITS! 


EARN While You Learn 


Tested — and now used in top schools, 
and repair shops — Course volumes are 
simple enough for green beginners, 
amazed “pros” with new easy methods. 
Starts you doing simple repairs — and 
earning money — from very first chap- 
ter. ABC pictures and directions make 
tougher jobs a “snap.”” Before you fin- 
ish you can earn many times its cost. 

NO previous training needed. NO com- 
plicated formulas. PLAIN ENGLISH 


pictures and directions cover ANY job 
on EVERY set — tubes, circuits, speak- 
ers, new a-c/d-c portables, Color TV, 
even what to charge for every job! 


BIG MONEY — Spare or Full Time 


Forget lack of experience. Forget your 
age. Over 40 MILLION TV sets, 130 
MILLION radios —and the shortage of 
repairmen — mean big money for you. 
Course makes it easy to “cash in,” spare 
time or full, start your own business, 
enjoy your work and a big bank account! 


SEND NO MONEY 


Try Course 10 days FREE. (We pay 
shipping!) If you don’t agree it can get 
you started in a 
money-making re- 
pair business — re- 
turn it, pay noth- 
ing. Otherwise 
keep it. Earn while 
you learn ; and pay 
the low cost on 
easy terms. Mail 








re 

sheet for aang ll repair job. 

pages. 473 illus. By William Mar 
cus, Alex Levy, Electronic Train- 
* Experts. 


© Profitable Radic Trevbleshecting 

—WHERE to look and WHAT 
to do for every trouble. How to 
avoid costly —.. — 
customers pe. 


153 ‘‘how-to”’ 4 -— William 
Marcus, Alex Le 


© Profitable tv "Trosblechostiog 
Short-cuts to SPOT and FIX 
ery trouble—fast, for big prof- 

its. By Eugene A. Anthony, rv- 
ice Consultant, General Elec. Co. 


© Repsiring Record Changers — 
op-te-ep pictures and 
directions — how to set up serv- 
ice bench, ~ ete. 278 pages. 202 
A-B-C pictures. By Eugene Eck- 
lund, Eng. DuMont Lab., Inc. 


6) Complete Home Course Ovtline 

— Getting started in televi- 
sion and radio servicing. How to 
get the most out of your Course 
How to get ahead FAST. By 
John Markus. 











coupon NOW. 
McGraw-Hill Book 
Ceo., Dept. EI-10, 





THIS COUPON SAVES YOU $11.85 





327 West 41st St., 
New York 36, N.Y. 
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Course. If okay, 






the regular 





McGRAW-HILL Book Co., Dept. E1-10 
327 West 41st St., 


price Course and Detect- 
Otherwise, I'll return Course in 10 days; pay nothing. 














FREE — whether you keep 


amazing DETECT-O-SCOPE 
Charts. TV and RADIO Scopes 
enable you to spot all tube 





Name 


CHaRTs, — total va) 


New York 36, N. Y. 

Send me postpaid — for 10 pays’ FREE Tara the 6- 
Vol. McGraw-Hill TV, Radio Changer Serv 
I'll remit only $4.95 in 10 days; 
$5.00 monthly for 5 months. (A thal cote of Se. 85 on 

of the O-Scopes.) 





troubles in a jiffy. CIRCUIT pon 








Scope spots all circuit trou- 
bles. Make fix-it jobs easier, 








faster. 16 x 21 inches. ALL 
THREE (worth $3.00) yours 
FREE while they last on this 
introductory offer. 
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the Course or not — THREE | 
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q Sneek HERE if you prefer to enclose —y payment 
of $4.95 with coupon. Same easy ey plan; same 10-day 
return privilege for full refund 
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Learn Radio- 


Servicing 









Fast Growing Field Offers You 
Good Pay, Success, Bright Future 
= Bigger than ever and still growing. That’s why Radio-TV 
= na has special appeal to men not satisfied with their earn- 

» ings. More than 4,000 Radio and TV stations on the ai». 


‘Jobs Like These Go to the af More than 150 million home and auto Radios. 40 million 
uf *®, TV sets. Training PLUS OPPORTUNITY is the ideal 
Radio-Television Technician | , - | Ba 





combination for success. Plan now to get into Radio-TV. 

J.E. SMITH National Radio can train you at home in your spare time. 

Founder NRI is the oldest and largest home study Radio-TV 

school. Easy to understand, well illustrated lessons teach 

yo": basic principles. And you LEARN-BY-DOING, by practicing 
with kits of equipment NRI sends 


Start Soon to Make $10—$15 a Week in Spare Time 


Soon after enrolling many NRI students start to earn $10, $15 a 
week extra fixing sets in spare time. You get the benefit of NRI's 
more than 40 years’ experience training men. Make a move today 


an 
¢ 
toward becoming one of that select group—a Radio-TV Technician. | 








Send Postage-Free card today for actual Lesson and 64-page Catalog. 
BOTH FREE. NATIONAL RADIO INSTITUTE, Dept. 
9KK, Washington 16, D. C. 





You Practice Communications 
with Equipment NRI Sends 


Nothing takes the place of practical 





“I knew practically nothing 
about Electronics. After 15 les- 
- sons I started repairing sets. My 


4 future looks bright. D. B. } experience. As part of NRI Com- 

ACKERMAN, Minneapolis, | %, munications Course you build this 

bua 4 Minn A Broadcasting Transmitter; train for 
—— y 


FCC License. 


7 You Practice Servicing 
with Equipment Sent 


As part of NRI's Servicing Course 
you build AC-DC Superhet Receiver 
Vacuum Tube Voltmeter, many other 
pieces of equipment for practic al 
experience. 


“Thanks to NRI, I operated a 
successful Radio Repair shop 
Then got a job with WPAQ: 
now I am an engineer fo! 
WHPE.” V. W. WORKMAN, 
High Point, N. C “a 
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“Have good job in a TV repair 
shop plus a small business in 
my home. In one year I went 
from lowest paid to head bench- 
man.’ V. BARR, Toronto, Ohio 


MAIL "Sa CARD m | 
















elevision 


or Communications 
icing at Home 
in Spare Time 


What NRI Graduates Do » and say 


ef Engineer withStation Good Spare Time Earnings Has Uwn Radio-TV Business 
am Chief Engineer “Am doing well in ‘‘Have appliance 
th KGCU. Also spare time Radio and store with TV Serv- 
ve my own spare TV. Sometimes have icing. In Army, NRI 


1e¢ servicing busi- 3 TV jobs waiting.” a Ac OW 
R. BARNETT, G. F. SEAMAN, New WEIDNER. Fairfax. 


marck, N. D York, N. ¥ 


—— yy - —_————— A nk A 


CUT OUT AND MAIL 
POSTAGE-FREE CARD 


SAMPLE LESSON 
and 64-Pg. Catalog 


NO STAMP NECESSARY 
WE PAY POSTAGE 


NATIONAL RADIO INSTITUTE 
Dept. 9KK, Washington 16, D. C. 


Mail me Sample Lesson and 64- 
page Catalog. (No salesman will | eas A “Al 
call. Please write plainly.) ‘ 


NAME ____ 


Co 


AGE 


ADDRESS 
“eg ______ ZONE __STATE__. 


Accredited Member National Home Study Council 




















Mail Postage-Free Card for 


SAMPLE LESSON 


Shows how easy it is to 
Train at Home for Good 


RADIO-TV JOBS 


Find Out What NRI— & The A = 
Oldest, Largest Home fH SERVES? of 
Study Radio-TV School ICING 
Can Do For You 


Since 1914—NRI has been train- 
ing ambitious men at home. 
Thousands have found NRI’s 
training the way to higher earn- 
ings. 


See Inside 
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America’s best TWO-IN-ONE magazine! 


_ al Ee nT ee 


7 | Alter acre ll 


, | best in how-to-do 
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best in science 


read 


25¢ at all newsstands 
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